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INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



The report has been prepared taking into account the search report including 

Dl: US 4791226 A 

Dl: US 4892972 A 

D1:EP 0222499 Al 

D1:EP 0222500 A 1 

Dl: SU 1660282 Al 

The result of the analysis of the above sources is as follows. 

Catalytic compositions, methods of their preparation, and methods of terephthalic 
acid purification with the compositions are described in Dl and D2. The catalyst of 
Dl comprises palladium crystallite on porous carbon carrier consisting of granulated 
activated carbon with specific surface area of > 600 m 2 /g; the longitudinal length of 
the crystallites is < 35 A. The catalyst of D2 comprises palladium and additionally a 
metal of Group VIE: ruthenium, rhodium or platinum on a carbon carrier. The 
methods of catalyst preparation in Dl and D2 include contacting of activated carrier 
with nonaqueous solution of a palladium salt or palladium and a Group Vm metal in 
an organic solvent inert in respect to carrier. 

In the application the method of catalyst preparation includes using of carbon 
material with characteristics different from known from the prior art and contacting of 
the carrier is provided with aqueous solutions of metal salts. 

In D3, D4 the purification of terephthalic acid is conducted by first passing the 
acid solution through a layer of primary catalyst granules, then - secondary catalyst, 
whereas in D3 the primary catalyst is Pd/carbon (Pd/C) and the secondary is Rh/C, 
and in D4 — vise versa. 

In D5 a catalyst for terephthalic acid purification and a method of its preparation 
are described. The catalyst contains palladium on a carrier comprising 3-50 weight% 
of pyrolytic carbon and 50-97 weight% of porous activated carbon material; the 
methos of its preparation includes additional treatment of the carrier with gaseous 
hydrocarbons at 700-1200°C. 

Thus neither of the above citations discloses use of mesoporous graphitic material 
as carbon material with mesapores of certain size, their portion in the total amount of 
pores, degree of graphite-similarity, and certain distribution of metal cristallite in the 
total volume of carbon material granules (independent Claim 1). 

Independent Claims 7, 12 dealing with the catalytic composition preparation and 
the method of terephthalic acid purification, also include the above features. 

Therefore the claimed invention meets the requirements of novelty and inventive 
level.. 

The claimed invention can be realized in industry. 
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I. Basis of the report 



1. With regard to the elements of the international application:* 
|^| the international application as originally filed 
| | the description: 

pages , as originally filed 

pages 



, filed with the demand 



pages , filed with the letter of 



| | the claims: 

pages , as originally filed 

pages , as amended (together with any statement under Article 19 

pag es , filed with the demand 



pages filed with the letter of 



1 1 the drawings: 

pages > ^ originally filed 

p a g es , filed with the demand 

pages , filed with the letter of 

| | the sequence listing part of the description: 

pages , as originally filed 

pages ^ , filed with the demand 

pages , filed with the letter of _ 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the language in which 
the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language which is: 

| | the language of a translation furnished for the purposes of international search (under Rule 23.1(b)). 
| | the language of publication of the international application (under Rule 48.3(b)). 

[ | the language of the translation furnished for the purposes of international preliminary examination (under Rule 55.2 and/ 
or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination was carried out on the basis of the sequence listing: 

| | contained in the international application in written form. 

| | filed together with the international application in computer readable form. 

I | furnished subsequently to this Authority in written form. 

1 1 furnished subsequently to this Authority in computer readable form. 

| | The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 

international application as filed has been furnished. 
| | The statement that the information recorded in computer readable form is identical to the written sequence listing has 

been furnished. 

4. 1 1 The amendments have resulted in the cancellation of: 

1 1 the description, pages 

I 1 the claims, Nos. 



I | the drawings, sheets/fig . 

□ This report has been established as if (some of) the amendments had not been made, since they have been considered to go 
beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 

* Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 1 4 are referred to 
in this report as "originally filed" and are not annexed to this report since they do not contain amendments (Rule 70.16 
and 70.17). 

** Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this report. 



Form PCT/IPEA/409 (Box 1) (July 1998) 



INTERNATIONAL PREL; 



1 . Statement 








Novelty (N) 


Claims 


1-18 


YES 




Claims 




NO 


Inventive step (IS) 


Claims 


1-18 


YES 




Claims 




NO 


Industrial applicability (IA) 


Claims 


1-18 


YES 




Claims 




NO 



+ 



ARY EXAMINATION REPORT 



International application No. 
/RU 00/00477 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step r industrial applicability; 
citations and explanations supporting such statement 



Citations and explanations 

The following information sources cited in the search 
report were used for establishing the present examination 
report : 

Dl - US 4791226 A 
D2 - US 4892972 A 
D3 - EP 0222499 Al 
D4 - EP 0222500 Al 
D5 - SU 1660282 Al 

The analysis of the above-mentioned information sources 
led to the following conclusions. Dl and D2 disclose 
catalytic compositions, methods for preparing the same and 
methods for purifying terephthalic acid using the same. 
The catalyst of Dl includes palladium crystallites 
provided on a porous active-carbon carrier that consists 
of active-coal granules having a specific surface area 
higher than or equal to 600 m 2 /g, the crystallites having 
a length in the longitudinal direction that is lower than 
35 A. D2 discloses a catalyst that contains palladium and 
an additional metal which are provided on a carbon 
carrier, the metal being selected from group VIII 
comprising ruthenium, rhodium and platinum. The methods 
for preparing the catalysts described in Dl and D2 involve 
bringing the active carrier in contact with a non-aqueous 
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solution of palladium salt or of palladium and a group 
VIII metal in an organic solvent that is inert relative to 
the carrier. 

The method of the present invention for preparing the 
catalyst involves using a carbon material with 
characteristics that differ from the known ones, and 
bringing this carrier into contact with aqueous solutions 
of metal salts. 

In D3 and D4 , the purification of terephthalic acid is 
carried out by forcing the acid solution through a first 
layer of granules of a first catalyst and through another 
layer of granules of a second catalyst; the first catalyst 
of D3 consists of Pd/ on coal (Pd/C) while the second 
consists of Rh/C, and vice-versa in D4 . 

D5 describes a catalyst for purifying terephthalic acid as 
well as a method for preparing the same. The catalyst 
contains palladium provided on a carrier that contains 3- 
50 wt % of pyrolitic carbon and 50-97 wt % of an active 
porous carbon-based material . The method for producing 
this catalyst involves further processing of the carrier 
at a temperature of 700-1200° C using gaseous 
hydrocarbons . 

Accordingly, none of the above-mentioned information 
sources discloses the use of a carbon material that 
consists of a mesoporous graphite- like material having 
mesopores of predetermined dimensions representing a given 
portion of the global pore volume, having a given level of 
graphite likeness, and with a predetermined distribution 
of the metal crystallites in the volume of the carbon 
material granules (independent Claim 1) . 

The independent Claims 7, 12, that characterise a method 
for preparing the catalytic composition and a method for 
purifying terephthalic acid, also include the above- 
mentioned features . 

Consequently, the solution proposed in the present 
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invention is novel and meets the criterion of inventive 
step . 

The solution proposed in the present invention meets the 
criterion of industrial applicability. 
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O IIATEHTHOH KOOIIEP; 

PCT 

3AKJHOHEHHE ME^K^yHAPOflHOH IIPE^BAPHTEJIbHOH 3KCIIEPTH3I>I 

(cTaTbfl 36 h npaBHjio 70 PCT) 



X" acna iawDHTejiH hjih areHTa: 



/Jjih AaJibHefiiiiiix cm. yBeaoMjiemie o nepecbmKc 3aKJiK>HeHH>i MOKflyHapoAHOtt 
AeiiCTBIIH npeflBapHTejibHofi 3KcnepTH3bi (c|>opMa PCT/IPEA/4 1 6). 



HoMep MOK^ynapo^HOH 3a*BKn: 
PCT/RU 99/00477 



JXara Me>icayHapo^HOH no^aMH: 
09aeKa6pa 1999(09.12.1999) 



CaMaa paHHHfl aaTa npwopHTera: 
29 Hio/iA 1999(29.07.1999) 



MeacaynapoAHaH naTeHTHaa KJiaccH(|mKauns (M11K-7): B0IJ 23/40, 21/18, 37/02, C07C 51/42 



3aaBHTejib: 



MHCTHTYT KATAJ1H3A MMEHH T.K. BOPECKOBA h up. 



I. /laiinoe 3aKJiioMeiiHe MOKjiyHapoAHoH npej^BapHTejibnofi 3KcncpTH3bi ncxaroTOBJieno nacroflmnM OpraiioM 
Me>KiiyHapo/iHOM npe^BapHTejibHOM 3KcnepTH3bi h HanpaBJieHO 3aflBHTejiio b cootbctctbhh co craTbeif 36 PCT. 



2. ^aniioe 3aKJU04eiine ccmep>KHT Bcero 



JIMCTU, BKJIIOHafl iiaiUlblH o6u|HH J1HCT 



| | AaHHoe 3aKJiiOMeHne conpoBOHtaaercH TaioKe riPHJlO^CEHUHMH, T.e. jiMCTaMH onncaHHa, ([>opMyjiM h/hjih 

HepTOKeH, KOTOpbie 6bIJlH H3M6HCHM H HBJI5HOTCX OCHOBOM flJlJI ^aHHOTO 3aKJlK)MeHHH li/llJIH JIHCTaMH, CO/iep- 

>KainHMH HcnpaBJieHHH, npe^crraBjieHHwe HacroameMy OpraHy (cM.npaBHJio 70. 1 6 h nyHKT 607 AaMHHHCTpa- 

THBHOH HHCTpyKUHH PC I ). 

YnoMJiHyTbie npHJioxceHua coaepHcaT Bcero jihctob 



3. flaHHoe 3aKJiioMCHHe co^epxcHT HHc))opMauHio, OTHOcamyiocji k cjieayiomHM pa3^ejiaM 



I 

11 
III 



Ix | 3 CH Q Ba 3aiaiK)HeHmi 

| | lpHOpHTeT 

I j pTcyTCTBiie 3aiaiioMeHHa oniociiTeiibiio noBimibi, H3o6pCTaTcjibCKoro ypoBim h npoMbiiujieniioii npHMenHMOcm 

IV | | Hapymcmic dinners a moGperetiHJi 

V | X | yTBep>KfleHHe OTHOCHre/ibHO HostnHbi, H3o6peTaTejibCKOro ypoBHa h npoMbiiujieHHofi npHMenHMOCTH;ccbiJiKH h 

noflcnenHfl b o6ocHOBaHHC yTBepJKUeHHJi (CraTba 35(2)) 

VI | ^ eicoTopbie UHTMpyeMbie flOKyMetm.! 

VII | [ l-IeKOTopbie ;ie(|)eKTbi MeacayHapoflHOtt 3aaBKH 

VIII | ^ leKaropbie 3aMeiaHiui, KacaiomHecH MeMcoyHapOAHofi 33jibkii 



JUaTa npeacTaBJieHHa Tpe6oBaHna: 

26 fleica6pfl 2000 (26.12.2000) 



J\ara no^roTOBKH 3aKJHOHeHH«: 

28 Maa 2001 (28.05.2001) 
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3KcnepTH3bi: 

<t>e/iepa;ibiibiH HHCTHTyr npoMbuujiennoH 
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3AKJiroHEHH^^E3KflyHAPO£HOH 

IIPEflBAPHTEJIbHOH 3KCIIEPTH3bI 



• 

PCT 



Hapo/maa 3a«BKa Nn 
T/RU 99/00477 



I. OciiOBa 3nKjiioMeHiiH 



I. '3jieMciiTbi MOKAynapoiuioii 3aflBK»i:* 

|X 1 MOK/rynapo/uiafl 3a*BKa b tom BH/ie, b kotopom OHa 6biJia no/jana 
1 | onncanne: 

cTpaHimbi nepBOHaHajibHo noaaHHwe 

CTpammbi noiianHbie BMecre c Tpe6oBaHneM, 

crpanimbi noAammc c nucbMOM ot 

| | (|>opMyjia H3o6peTeHnji: 

CTpaHHuw nepBonanajibHO noaannbie 

cTpaHHUbi no^aHHbie ( BMecre c o6i>jichchhjimh) no CTaTbe 19 

CTpaHimbi noiianHbie BMecre c Tpe6oB3HneM, 

CTpaiiHUbi no^aHHbie c nncbMOM ot 



| [ HepTomi: 

crpanimbi nepBOHanajibHO noaanHbrc, 

CTpaiiHUbi noaaHHbie BMecre c Tpe6oBaHHeM, 

crpanimbi noAaHHbie c nwcbMOM ot 

| | HacTb onncaiiHa, Kacaiomaflca nepciHH nocjiejuoBaTejibHOcreH: 

crpanHUbi nepBOHanajibHo noaaHHbie, 

CTpaHHuw noxiaHHbie BMecre c Tpe6oeaHMeM, 

CTpaHHUbi noaaHHbie c miCbMOM ot 



2. Bee OTMeiieiuibte Bbiwe 3JieMeirrbi GbiJiH noAaHbi b HacToainuft OpraH hjih npeacraBJieHbi Ha JObiice, Ha kotopom 6biJia 
noaaiia MOKoynapoAHafl 3a*iBKa, ecjiH HHoe He yica3aHO b ashhom nyHicre. 
3th 3/ieMenTbi Gujih b noaaHbi b HacToninHtt OpraH hjih npeAcraB/ieHbi Ha cjieayiouxeM «3biKe 
KOTopbiii fiBnaercn: 

[ | ii3biKOM nepeBOAa, npencraBJieHHoro ajih uejieft MOK&yHapoAHoro noncKa (FIpaBHJio 23.1 (b)). 
| | fl3biKQM ny6iTHKauHH MOKAyHapoAHOH 33JIBKH (npaBH/io 48.3 (b)). 

I | a3biK0M nepeBOAa, npeACTaB/iemioro win uejiefi MeHcayHapoAHOH npeABapHrejibHOH 3KcnepTH3bi 
(FIpaBHJio 55.2 h/hjih 55.3). 

3. OniociiTejibiio JiioGofi nocjic;ioua rejibiiocTii iiyic/ieoTHAOB h/hjih aMHiiOKiicjiOT, coAepHcamencji b MOKflynapoA- 
hoH 3a«BKe, MoicitynapoAHaii npeiiaapHTejibHaji 3KcnepTH3a 6buia npnoBcaena Ha ochobc ncpcnuji nocjicaoBaTejibnocTen: 

| | coaepjKamerocJi b MOKAyHapoiuiofi 3a*BKe b nucbMeHHofi (J>opMe. 
| | noAamioro BMecre c MexcaynapOAHOH jsmbkoR b MauiHHOM irraeMOH (J)opMe. 
| | npeAcrraBjieHHoro no3>Ke b nacres mutt OpraH b micbMeHnort 4>opMe. 
| | npeACTaBJieHHoro no3Hce b nacTOflmnn OpraH b MammiOHirraeMOfi (|)opMe. 

| | ripeACTaBjieHO yrBep>imeHHe o tom, hto no3>Ke npeAcraBJieHHbiH ncpcnCHb nocjieAOBaTejibHocreH b micbMeiiHOH 

<|>opMe ne BbixojiHT 3a npcoejibi pacKpbiioro b Me>KAyHapoAHotf 3a^BKe b tom BHAe, b k3kom OHa 6bijia noAaHa. 
| | FIpeACTaBJieHO yTBepweHHe o tom, hto HH^opMauHfl, 3anHcaHHaa b MauiHHOHHTaeMofi 4>opMe, Hueimmna 
nepcHino iiocjieAOBaTejibHocTeii b nucbMeHHofi 4>opMe. 

| | H3MCHeHHfl npHBeJIH K H3bflTH10: 

cTpamm onucanHJi 
nyHKTOB (J)opMyjibi JY0N2 
crpannubi/(|)Hr. MepTOKCH 



| | HacToamee 3aKJiioHeHHe cocraBJieHO 6e3 ynera (HeKOTopbix ) H3MeHeHHH, TaK kbk ohh bmxozuit 3a paMKH nepBOHa- 
HanbHO noAaHHbix MaTepHanoB 3a«BKH, KaK yKa3aHO Ha AonojiHHTejibHOM JiHtrre (FIpaBHUO 70.2(c))** 

* 3aMeHftfotque nucmbt, Komopbie 6bvtu npedcmaenenbi e Ilojiyua/oufee eedoMcmeo e omeem Ha ezo npednoztcenue e co- 
omeemcmeuit,co Cmambeu 14, pacijeHueafomcx e dauHOM 3amjfoueHuu kok "nepeoHananbHo nodantibie" u ne npuKnadbi- 

aaiomcR k 3aKJnoueHUK> t nocKOJibxy ohu hc codepjicam ucnpaanenuu (Tlpaewto 70. J 6 u 70.17) 
** JI1060Q 3aA(enxioufuii micm, codep.ytcau\uu mciKtie ujMeneHUH, donotcen Obirrib paccMompen e coomeemcmeuu c nywcmoM 

I u npiujojtceit k datmoMy 3aKntoueHUfo. 
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3AKJTTOHEHHE 3KCIIEPTH3bI 



MoKjxyHapoziHafl 3a*BKa N° 
PCT/RU 99/00477 



V. YTBep>KaeHHe b cootbctctbhh co ct. 35(2) b oTHoiueimn HOBii3Hbi, H3o6peTaTejibCKoro ypoBiin 11 npoMbiiujieHiiofi 
npHMemiMocTH; ccbijiKii h noHCHemiH, no/jKpenjinioiijHe raKoe yToep^ennc 



L YTBepM<AeHHe 

HoBH3Ha(N) nyHKTbi 1-18 RA 



riyHKTbi HET 



M3o6peTaTejibCKHM ypoBeHb (IS) nyHKTbi 1-18 RA 

riyHKTbi HET 

npoMbiLUJieHHaH npHMCHHMOCTb (IA) riyHKTbi 1-18 p^A 

JlyHKTbi HET 



3aioiioHeHHe 3KcnepTH3bi nojjroTOBJieHo c yneTOM oTneTa o nowcKe, BicniOHaiomero: 

D1:US 4791226 A 

D2: US 4892972 A 

D3: EP 0222499 A 1 

D4: EP 0222500 Al 

D5: SU 1660282 Al 

AHanH3 BbiiueyKa3aHHbix hctohhhkob HH<f>opMauHH noKajan cjiejjyiomee. B Dl h D2 onncaHM 

KaTaJlHTHKeCKHe KOMn03HUHH, CnOCOSbl HX IipHrOTOBJieHHH H CnOCOGbl OHHCTKH Tepe(J)TaJieBOH KHCJIOTbl 

c hx npHMeHeHHeM. KaTanH3aTop b Dl co,nep>KHT k p h CTajui HTbi naruiaAHfl Ha nopHCTOM aKTHBHpoBaHHOM 
yrjiepoAHOM HocHTejie, cocToameM H3 rpaHyji aKTHBHpoBaHHoro yrjia c yjjejibHOH noBepxHocTbio > 600 

M 2 /r, KpHCTaJIJIHTbl B npOflOJlbHOM H3MepeHHH HMdOT ZUTHHy < 35 A, a B D2- K aTaJI H3 aTop co,aepMCHT 

nanjia^HH h AonariHHTejibHo MeTajui VIII rpynnbi- pyTeHHH, po/jHH hjih njiaTHHy Ha yrjiepo/jHOM 
HOCMTejie. Cnoco6bi npnroTOBJieHHji KaTan H3aTopoB Dl, D2 npe/rycMaipHBaiOT KOHTaKTHpoBaHHe 
aKTHBHpoBaHHoro HOCHTejia c HeBO^HbiM pacTBopoM cojih naruiaAH* hjih najuiaAH* h MeTaruia VIII 
rpynnw b opraHHMecKOM pacTBopHTejie, HHepraoM no othouichhio k hochtcjikk 

B 3a»BJieHHOM peine hhh cnoco6 npHroTOBJieHH* KaTajiH3aTopa npejxycMaTpHBaeT Hcnojib30BaHHe 
yrjiepo^Horo MaTepHana c xapaicrepHCTHKaMH, otjihhhmmh ot H3BecTHbix, h KOHTaKropoBaHHe hochtcjih 
ocymecTBJiHK)T c Hcnojib30BaHHeM boahwx pacTBopoB cojien MeTanjioB. 

B D3, D4 oHHCTxy Tepe(J)TajieBOH khcjio™ ocymecTBjiaioT nyTeM nponycKaHHH pacTBopa KHCJioTbi 
BHa i iajie nepe3 cjioh rpaHyji nepBHHHoro KaTariH3aTopa, 3aTeM- BTopHHHoro KaTajiH3aTopa, npH 3tom b 
D3 nepBHHHbiH KaTan H3 aTO p coctoht H3 Pd/ Ha yrjie (Pd/C) h btophmhwh- H3 Rh/C, a b D4- Hao6opoT. 

B D5 onHcaH KaTaji H3aTop jwh ohhctkh Tepec|>TaneBOH KHCJioTbi h cnoco6 ero np h totob ji e h hji . 
KaTanH3aTop coaepacHT najmanHH Ha HOCHTejie, co/aepacameM 3-50% Mac. nnpojiHTHnecKoro ynnepo.ua r 
50-97% Mac. aKTHBHpoBaHHoro nopHCToro yrjiepoAHoro MaTepnaria, cnoco6 ero nojiyneHHfl 
npeAycMaTpHBaeT aonojiHHTejibHyio o6pa6oTKy HOCHTejia npH 700-1200°C ra30o6pa3HbiMH 
y rji es o,aopo AaM h . 

TaKHM o6pa30M, hh b oahom H3 nepeHHCjieHHbix hctohhhkob HH(J)opMauHH He npejjycMOTpeHO 
Hcnojib30BaHHe b KanecTBe yrjiepo/jHoro MaTepnana Me3onopHCToro rpacJ>HTono,ao6Horo MaTepnana c 
onpeAejieHHbiM pa3MepoM Me3onop, hx aojien b o6meM o6-beMe nop, CTeneHbio rpa(})HTonoflo6HJi h 
onpe/iejieHHbiM pacnpeaejieHHeM Kp Hcraji ji hto b MeTanjioB b o6i>eMe rpaHyji yrjiepojXHoro MaTepnana 

(He3aBHCHMbIH n. 1). 

He3aBHCHMbie n.n. 7, 12, xapaKTepH3yiomHe cnoco6 npnroTOBJieHHn KaTanHTHnecKOH KOMno3HUHH h 
cnoco6 omhctkh Tepe<jrraneBOH khcjiotw, TaK^ce BKJiioMaioT BbiuienepeMHCJieHHbie npn3iiaKn. 

CjieAOBaTejibHo, 3aaBJieHHoe pemeHHe flBJiaeTca hobum h cooTBeTCTByiomHM ycjiOBHio 
H3o6peTaTejibCKoro ypoBHH. 

3a>iBjieHHoe pemeHHe npOMbimjieHHo npHMeHHMO. 



^OopMa PCT/IPEA/409 (paj/jeji V) (niojib 1998) 



PCT # 

TPEGODAIIHE 



U 01368^-9 



TJIABA II 



TpeGoBauHe corjiaciio cTaTbc 31 floroBopa o narenTHOH KoonepaunH* 
HMxenoOTHcaoiUHHca npocHT, hto6li Me*fly«apojuias 3a*BKa, yKa3annaa HHxe cTajia npeAMeroM 
Mcxy^ynapoiinoH npeaBapHTcnbiiOH 3Kcne P TH3bi comacno floroBopy o naTenraoH KoonepauHH 



MjciiTH(|)HKam»i OMF13 



3anojirueTca OpranoM Me>KayiiapoAHOrt npcaBaptrrcjibHon 3Kcnep-ni3bi 
j AaTa nojiyMCHHj? ipeGoBanHJi 



r P a(J>a I. H£EHTMO>HKAUHLH MEH^VHAPOJO^HOH 3AJIBKH 



N? acJia 3a_HBMTe/ifl (arcnTa) 



HOMCp MC^UiyHapOJlIIOH 

PCT/RU99/00477 



AaTa McxayHapoiiHOH noAaMHCacnt/Mccjm/ron) 

09 December 1999 (09.12.99) 



Cawaa pamuw na™ npHopHTeTaCflCHt/Mecjiu/rofl) 

29 July 1999.(29.07.99) 



HaaBaiiHe H3o6pcTcmui: 



KaTajiirri-iMccican KOMno^umiii, 
cuocoG cc iipiiro-roBJiciiiiu ii cnocoG o«iiictkh Tcpccfvrajicuoii icucjio i bi 



r P a(|)a II. 3AJIBHTEJIL (3AHBHTEJIM) 



MMfl H wpcc:(<J>tiMujttui yKujbteaemcji ncped umchcm; djm tapudunecKoto Jiuua nojinoe ycmaexoc 
HQUMCHoeanuc. Adpec danxiCH emitoHanib ncutanuc cmpautt u nonrnoebtu undeKc) 

MucTiiTyT KaTajiiua hmciih r.K.EopecKOBa 

CHOHpCKOrO OTAeJieHHH Pocchhckoh AKa^eMHH HaVK 

I occhh,630090, Hoboch6hpck, np.AicaAeMHKa JIaBpeHTbeBa, a.5 

Institut kataliza imeni G.K.BoreSkova 

Sibirskogo otdeleniya Rossiiskoi Akademii nauk 
RU, 630090, Novosibirsk, pr\ Akademika Lavrentieva, d,5 



Tc/ictbon JV» 



(3832) 34 37 61 



Tenc4>aKc N° 

(3832) 34 30 56 



Tcjickc Hs 

133019 Cerii RU 



rocyAapcrBo (m.e. cmpaua) rpaacnancraa: 



RU 



rocyAapcTBO (m.e. cmpana) m ccto^k htc ji t ctb a .* 



RU 



HM3 H ZnpcC.(4iaMUAwt yKaibuaemcji ncped umchcm; 6jix lopuduHecKoio jiuya noAHoe ycmaenoe 
nauMenaaaiiuc. Adpec dujix.cn ki»toih Hciieunuc cmpaitu u notmoattu undeKc) 

Caiucyiir^jKciiepaji ICcMHKajic Ko., JITR 
CaMcyiir JJaHcfi EflRr., 2-Ka, 1 50 Tacmo.£ Po, 
4ynr Ky, Ceyji, Kopea, 1 00-7 1 6 

Samsung General Chemicals Co.,LTD 
Samsung Life BLDG.. 2-Ka, 150 faepyung Ro 
ChoongKu, Seoul, Korea, 100-716 



rocyaapcTBo (m.e. cmpaua) rpa»caaHCTBa: 



KR 



TocyflapcTBO (m.e. cmpana) MecnwcMTCJibCTBa; 



KR 



Hmh H ajipcc:(<paMUJiuA yKa3bteaemcjt neped umchcm; djw topudunccKOZo *uua noJinoe yemaenoe 
HauMCHoeanue. Adpec dojDKen etuttonamb naieanue cmpanu u nonrnoauu uh6ckc) 

POMai-ieHKO AHaTOJlHH BjiaAHMHpOBHM 

Pocchm, 630058, Hoboch6hpck, yji.IUnio30Bafl, jx. 22, kb. 52 

Romanenko Anatolii Vladimirovich 
RU, 630058, Novosibirsk, ul. Shluzovaya, d. 22, kv.52 



PocyAapCTBo (m.e. cmpaua) rpa>KflaHCTBa: 



RU 



FocyaapcTBO (m.e. cmpana) m cctojkmtc/i b ctb a * 



RU 



| X | Apy™e saflBtrrejiH yKa3aiiM Ha jihctc jxns\ npoaojuiccmw 



0>op M a PCT/1PEA/40I (ncpowfi /ihct) (mo/ib 1998) 

EV011018824US 



Ns 2 



# 



HapoAH&i 3a«BKa Jfe: 
PCT/RU99/00477 



npoaojiaceHne rpa<})M II. 3AJIBHTEJII> (3AJIBHTEJIH) 



^ W HU 0dna UJ M^yotHux nodapa<p ne ucnojinyemc*, 3tnomjiucm ne etuiwHaemcx e mpedosanue 



HMX H ajXpCC:(<f>OMUAux ywueaemcA ncped umchcm; djm wpudunecKOZo Jiuya nannoe ycmacnoc 
nauMcnoeanue. Adpec doAKen emitoHamb na^eanue cmpanu u nonmoeuu undeKc) 

JIhxojio6ob BjiaflHMHp AjieiccaHApoBHH 

Pocchh, 630090, Hoboch6hpck, yji.fleTCKHH npoeaa, A- 9, kb.8 

Likholobov Vladimir Aleksandrovich 
RU, 630090, Novosibirsk, ul. Detskii proezd, d. 9, kv. 8 



rocyAapCTBO (m.e. cmpana) rpa*cflaHCTBa: 



RU 



rocyaapCTBo (m.e. cmpana) m cctojkhtcji tCTBa." 



RU 



Hm* H ajXpeCWoMiviuj* ywueaemcji ncped umchcm; 6jia topudunecKozo jiuuq nojinoe ycmaenoe 
nauMCHoaanue. Adpec dojiycen e/uuonamb Hcaeanue cmpanu u nonmoeuu undeKc) 

THMOcJjeeaa MapHK HHKOJiaeBHa 

Pocch*, 630090, Hoboch6h P ck, yji.MopcKOH npocneicr, a.48, kb.50 
Timofeeva Maria Nikolaevna 

RU, 630090, Novosibirsk, ul. Morskoi prospekt, d. 48, kv. 50 



IrocyAapcTBO (m.e. cmpana) rpa^aancrBa: 



RU 



TocyiiapcTBO (m.e. cmpana) MCcroxcHrejibCTBa; 



RU 



HMfl H anpccityoMUAu* ywueaemcji ncped umchcm; djm topudunecKozo auuq nojinoe ycmaenoe 
HauMcnoeanue. Adpec dojixcen tKJitonamb nasaanuc cmpanu u nonmoeuu undeKc) 

HncyHr CyHr XBa 

Pecny6jiHKa Kope*, TaHA>KOH-CH, yji.q yH rcoji, a. 5, kb.1 104 
Jhung Sung Hva 

KR, Taejeon-Si, ul .Chungsol, d. 5, kv. 1104 



IrocyflapcTBO (m.e. cmpana) rpajKaaHCTBa: 



KR 



TocyjiapcTBO (m.e. cmpana) MccroxorrejibCTBa: 



KR 



I Hma H ajXpCC:(<f)aMUAUJi yKxnueaemcji neped umchcm; djm lopudunecKoeo jiuuq nannoe ycmaenoe 
j HauMcnoeoHue. Adpec donx.cn CKAtonamb naisanue cmpanu u nonmoeuu undeKc) 

riapK IOh Ceoic 

Pecny6;iHKa Kopen, Tataoii-CH, yji. Cetaon, £.103, kb.302 
Park Jun Seok 

KR, Taejeon-Si, ul .Sejeon, d. 103, kv.302 



irocyAapcTBO (m.e. cmpana) rpa>*maHCTBa: 



KR 



rocyaapcreo (m.e. cmpana) MCCTOmrrcjitcTBa: • ICR 



\ j JXpymc 3aaBHTeJiH yxa3aHLj Ha JiHCTe jyw npQflOJiaccHRa 



0>opMaPCT/IPEA/401(npoAO^>KCHHC ncpBoro JiHcra) (HKWib 1998) 



Ihct N» 



wapoAHaa 3afloxa 1*: 
PCT/RU99/00477 



Tpa^a III. AFEHT HJ IH OSam IIPEflCTABHTEJIE; AflPEC jUIH nEPEIIHCKH 

h: ^ «™o pa H ee „ npe^ex 3aaBmejla TajCKe H „ pa ^ ^ _ 

U — m „ „„ 6 oc npe^ecxB^ areHTa/o6mero npcacTaBHTcna 

II HacToamHM Ha3HaMaeTCfl b aonojmeHHe k arem-v^^A 

M _ „ C K arem * IU4 >- »a3HaHCHHL,M panee, cneuHan tHO an* BeaeHH* *ena . Opnwe 

MOOiyHapOJHOH npeflBapHTCJlBHOH 3KCJiepTH3H 



I *«««« Mmm «a 3TO «„ e cnlpmH „ UHdeKc) 

rS££J yT KaTa -™3a HiweHH r.K.EopecKOBa 
RU, 630J90, Novos.birsk, pr. AkademikaLa^emieva, d 5 



(3832) 34 37 61 



TcaeipaKc K° ■ 

. (3832)34 30 56 



Tcjickc Jfe 

133019 Ccrii RU 



□ otmc^ oacc. cam arc„x hi,h o6u,hh npcacraaHTcn. „e Ha^a-aerc. 
Tpafra IV. 3AKBJIEHHE, KACAIOmEECH H3MEHEHHA 
3ananeHHc, Kacaioutecca iiiMtiieiiHB:* 
1.3a™, xeaUT , wro 6tI Mc^yHapo^ Wp „™ tHajl 3K cnep T „3a 6 tUla Hanara „a ocoae: 
[AJ m e>Kfly h ap cum as saaBica, xax ohh 6wjia no/iawa . 
onHcaHHe KaxoHoemjono^ano 

c yneroM H3MchchhA no craiw 34 



Bbuue cncuHa^bno yxasaH anpcc nnx n cpcn h ckh 



□ 



4>opMyjia 



seprokH 



□ 



Kan OHa 6ujia noaana 

c yMerow « M eHCH„fl „o cm* 19 (bmcctc c conpoBoawuomHMH o6,.acHCHH*MH) 

c yMcroM H3Me»eHHfi no cran>c34 

Rax ohh 6buiH noAaHu 

c yneroM JOMeHemifl no crane 34 



2. Q acej.aer, htoCm mMCHCHHa no cnnw 19 cim*™*, orosBaHHUMH 

' 3 ' D c~p b H ^ a :r:^ » 20 mccucb 

— _ ^™rr/ c r^r e rr,7 (^paBH;,o 69(d)) - 

«pop My ™ cwumo era™ 19 h/^„^ mc ™ 1™™ »PW"W»°« 3KC„e P ™3u now kohhk, h3mchghhh 

MexayHapojHQH np caBapHTeni,HOH ascnepTHsw, to c yweroM 3 thx HSMeneHHii. 

AiUKAJia uenefl MtAcnyiapomoU npeaaapHTejitHoa aKcnepmsu: 

[KJ Koropufl aBjiaerca «ukom no^aMH M«Kay H apoaHofl smbkh. PYCCKHW 

Koropufl j.B^erca «ukom, npftacTa^eHHUM ^ UWIC fl MOKayHapoimoro noHcca. 
KOTopwfl sBjwerca «3ukom nyfinHKaiwH MeacayHapoAHofl sojibkh. 

KOTOpUtt JIBJUCTCa S3UKOM nCDCBOfla. nDCncraBJieHHnm n.. . 

^ "PcncraBjieHHoro Ma uoicfl MOKay H apoiiHo« npcABapmoitHOB 3KcnepTM3M. 



□ 
□ 
□ 



r P a<pa V. BMEOP rOCy,HAPCTB 



HacTOHUjHM 3a»sifruib .aenaer bliOod bccx rocviiancx n..ir>r,r, ' ■ 

enaeoullPCT) ' ™c yfl apcT, bu6o P koto PU x bo3mo*ch ^ e ^^^^^^^ c<waww61Jt 

<J»op Ma PCT/JPEA/401(bto P oh JiHCT)(Hionb 1998) 



JIhct N° 4 



r P ac|>a VI. kOHTPOJILHMW I1EPEHEHI> 



|lcxiiyiiapoAnaa 3asBica Ne: 
PCT/RU99/00477 



r TPC60BaHHK> 3„eMe™ „a *3u K e, y^aHHOM . rp^T^" 

juejiefl MOK^HapoitHOfi npeaBapHre/ibHOH DKcneprmb.; 

1. nepeBOAMe>*jiynapo ( aHOfi3a*BKH 

J1HCTOB 

2. H3MCHeHKfl no craTte 34 

JIHCTOB 

3. kohhji (iuih, Konaa Tpc6ycTCfl, ncpcEOii) 
H3MCHCHHA no crane 19 ™ctob 

4. Konmi (hjih, Kor.na Tpe6yeTc«, ncpeBoa) 
o6fcflc»ieiiHfl no craTbe 19 

5. nucbMo 

6. apyroe (yKa3antb) 

Y TpcGoBauHjo npwmraiOTc* raioKe c;i c^wiuhc 3Jie M cim,i; 
* • I I jihct pacnera nouijiHH 

OTACJibiiaA no,anHcaHnafl AOBcpcHHocrb 

3 □ Konna o6mefi flOBepeHHocm 



NpeflBapKTCJlbHOfi 3KCnepTM3U 



/IHCTOB 



□ 



o6mchchhc OTcyrcTBiui nojinHCH 

5. QncpcseHb nocjicAOBaTcjibHocrcfi H y»oieoTHiioB iuih 

^aMHIIOKHCJIOT B MaiUHHOHHTaeMOfi 4>opMe 

6. LJ Apyroe (yKaaamb): 



rpa»a V„. nOflflMCb 3AABHTEJ1S1, APEHTA MM, OBII^O nPEflCTABHTEJlfl 



PjidoM c Kaxdou nodnucbto yicaxcume 




PoMaHeHKo A.B. 
hxojio6ob B.A. 
P 7 ^ TnMocj)eeBa M.H. 
M>Ky H rCyHrXBa 
llapK IOh CeoK 



3a/vi. AHpeKTopa 
HHCTMTyTa KaTajiH3a 

C.n.Kiui b^aieB 



SanoaHAeTc* OpranoM Me^HapoAHOfl npe A Ba P HTC^Hofi 3Kcne P TH3bi 
1. Aara <J)aioMHecKoro nony^eHH* TPEEOBAHHH 



1 c HcnpaancHfWMH b cootbctctbhh c npaBwiow 60. 1(b) 



3 - Q Tpeooi 



B3HHC nojiyneHo no mctchchhh 19 MecaueB c jiajhi npwopn 
h yxajaHHoc hwkc b n.n.4 win 5 He npHMemiMo 



4 * D Tpeooi 



1 1 3aaBHTejib H3Bemen 06 dtom 

OGCTOHTeJIbCTBe 



» B a„He cHHTacToi noiiyncHHbiM b ycraHOBiiciiiibif) 19-th Mccnnbifl 
npoAnen b cootbctctbhh c npananoM 80.5 



CpOK c Aanj npHopHTCTa, T.K. OH 




|Tpe6oBanHe nonyseHO H3 OMI13 : 

<*>o P Ma PCT/IPEA/401 (nooie^HH jihct) (hioji*, 19 98 " 



MCCfluea c aaTbi npHopKrera , 3aaep>KKa nocryrmeHHJi onpaa^aHa 
3anoj]H*eTc* TOJibKo MejKflyHapo^biM 6»opo 




PAMfcMT COOPERATION TREA 




From the INTERNATIONAL BUREAU 



rv_ i/nuaa/uu4/7 

U 013681-9 



PCT 



NOTIFICATION CONCERNING 
SUBMISSION OR TRANSMITTAL 
OF PRIORITY DOCUMENT 

(PCT Administrative Instructions, Section 411) 



Date of mailing (day/month/year) 
04 April 2000 (04.04.00) 

Applicant's or agent's file reference 



To: 



INSTITUT KATALIZA IMENI 
G.K.BORESKOVA SIBIRSKOGO 
OTDELENIYA ROSSIISKOI AKADEMII NAUK 
pr. Akademika Lavrentieva, 5 
Novosibirsk, 630090 
FEDERATION DE RUSSIE 



IMPORTANT NOTIFICATION 



International application No. 
PCT/RU99/00477 



International filing date (day/month/year) 
09 December 1999 (09,12.99) 



International publication date (day/month/year) 

Not yet published 



Priority date (day/month/year) 
29 July 1999 (29.07.99) 



Applicant 

INSTITUT KATALIZA IMENI G.K.BORESKOVA 
AKADEMII NAUK ct ol . . 



SIBIRSKOGO OTDELENIYA ROSSIISKOI 



1. 



2. 



4. 



^^Sbu^^^ 6 / datG °V? CeiPt (eXC6Pt Wh6re the ' etterS *' NR " appear in the ""flht-hand column) by the 
■iS bv an I,lr^n ^ting to the earlier ap P lication(s) indicated below. Unless otherwise 

dornm!nt / J appearing next to a date of receipt, or by the letters "NR", in the right-hand column, the priority 

document concerned was submitted or transmitted to the International Bureau in compliance with Rule 17.1(a) or (b° 

This updates and replaces any previously issued notification concerning submission or transmittal of priority documents. 

or^n^ t0 ° f feCeipt ' in the ri 9 ht * ha ^ column, denotes a priority document submitted 

rttoZXrt^^VTt 1 ^ b £ T in com P ,iance with 1 7.1(a) or (b). In such a case, the attention 
co rprnpH hT £ " r 1 (0) Wh,Ch Pr ° Vid&S that ™ desi 9 nate d Office may disregard the priority claim 

within a t^ an yP 0 ^^ U P™ ""try into the national phase, to furnish the priority document 

witnm a time limit which is reasonable under the circumstances. 

Bureau o7w'i!frh th^fn^r 9 'VUl rjl > ht - hand c °' umn de ™° • Priority document which was not received by the International 
L nroviXH hi n ? if? ? " 0t reqU6St the reoeivi "9 Office to prepare and transmit to the International Bureau, 

n J v ZJ thJ ? Y J i a, ^i b) ' res P ect,vel V- s«Ch a case, the attention of the applicant is directed to Rule 1 7.1 (c) which 

uoon eTrl Tn^n^l the Pn '° rity °' aim concerned before giving the applicant an opportunity, 

upon entry into the national phase, to furnish the priority document within a time limit which is reasonable under the 
circumstances. 



Priority 3ate Priority application No. 

29 July 1999(29.07.99) 99116348 



Country or regional Office 
or PCT receiving Office 

RU 



Date of receipt 
of priority document 

20 Marc 2000 (20.03.00) 



The International Bureau of WIPO 
34, chemin des Colombettes 
1211 Geneva 20, Switzerland 



Facsimile No. (41-22) 740.14.35 



Form PCT/IB/304 (July 1998) 



Authorized officer 

Beatriz MorariiT 

Telephone No. (41-22) 338.83.38 




EV011018824US 



003208091 



PCT 

3AHBJIEHHE 



HHxenoanHcaBUJHiicH npocwT 
paccMaTpMBaTb HacroamyK) 
MexcayHapoAHyio 3aaBicy b cootbctctb m h 
c floroBopoM c naTCHTHoft KOonepauMM 



• 



U 013681-9 



3anoJiHHeTCfc noiiynaioiUMM bcaomctbom 



MoKJiyHapojiHafl 3aHBKa N° 



flara MexcayHapoAHofi noflaHH 



HaMMeHOBaHMe noiiynaiomero BenoMCTBa 
w urraMn a Me*(AyHapoflHa« 3a«BKa PCT 



Ns aejia 3aHBHTeJisi hah areHra 

(no OK€AQHUto)(MQKCUMyM . 12 SHO/COt) 



rpafcal HA3BAHHE H30EPETEHHJI KaTaJiHTHHecKan KOMno3HUHH, 

cnocoG ee npuroroBJienHH h cnoco6 ohhctkm TepejiTajicBofi khcjioti>i 



rpa*a II 3AHBHTEJIB 



u u a u anntc- fQaMUAUx \K03ueaemm neped menex, oa* topuduneacMO Auufl . nonaoe ycmaenoe muMtno- 
ef^uV^myi^iO.mo maxoeuM 6ydm ctumambc* anpam yimcmon e damou ipof* adpeca.) 
HHCTHTyr KaTajiiua hmchh I\K.EopecKOBa 
ChGhpckoto oraejieHHK Pocchhckoh AKaaeMHH HayK 
Pocchh,630090, Hoboch6hpck, np.AicafleMHKa JlaBpeHTteBa, fl.5 

Institut kataliza imeni G.ICBoreskova 

Sibirskogo otdeleniya Rossiiskoi Akademii nauk 
RU, 630090, Novosibirsk, pr. Akademika Lavrentieva, d.5 



□ flaHHoe jihuo HBJiRercH 
xaicxe H3o6peraTeJieM 



Tcnc4>oHh6 (3832)34 37 61 



Tcnc^KcNa (3832) 34 30 56 



133019 Cerii RU 



rocy/iapcTBO (t.c. ctpaHa) rpaxaaHCTBa: jjjj 



TocyaapcTBO (t.c crpaHa) MecroxHTejibCTBa: 



RU 



/laHHOC JIHUO flBAHCTCfl 

aaHBMTCJicM juw: 



□ BCCX yKE3aHHblX 
rocyoapcTB 



f^l bccx yicaaaHHbix rocy- 
\ X I jiapcxB, KpoMe CIIIA 



□ TOJIbKO 
CIIIA 



□ rocynapcTB, yica3aHHbix b 
floncwHHTCJibHofl rpa4>e 



rpad)a III flPYTHE 3AHBHTEJIH H/HJIH (flPVTHg) H3QEPETATEJIH 



Hma h aflDCC* (Qqmuaua yK03biaaemca noted umwbm, oaa topuduneacox) auhq - nOAHoe ycmaenoe HauMeno- 
ewe ^c'do^e^amt nOHmoeuiuHOtKC u H(maHue cmpon*. EcAUiOC^pmeoMemo^umeAbcmea 
mmiui^^^no maxoetm 6ydem cwnamK* anpana yxaaoHHoeo e doHHouzpafr adpeca.) 

CaMcyHr ^acenepaji KeMHKajic Ko., JIT/J 
CaivicyHr JlaikJ) BJlflT., 2-Ka, 1 50 TaeniOHr Po, 
HyHr Ky, Ceyji, Kopea, 100-716 

Samsung General Chemicals Co.,LTD 

Samsung Life BLDG., 2-Ka, 150 Taepyung Ro, 
ChoongKu, Seoul, Korea, 100-716 



AaHHoe jihuo hbjiactch: 

TOJIbKO 3aJ!BMTeJieM 



3aflBHTGJieM H .;. 

M3o6pcTaTeTeM 

TOJIbKO M3o6pcTaxejieM 
(ecAU noMenem 3decb, mo at 
mpe6yemat 3anoAHmb mace.) 



□ 
□ 



rocyaapcTBO (t.c. crpaHa) rpaxnaHCTBa: 



KR 



TocyAapcTBO (t.c. crpaHa) MccroxcHTeJibcTBa: 



KR 



AaHHoe jihuo aa/werca 
aanBHTeiieM juw: 



□ bccx yicas&HHbix 
rocyAapcTB 



SBcex yicaaaHHbix rocy- 
AapcTB, KOOMC CIIIA 



□ TOJIbKO 
CIIIA 



□ rocyAapcTB, yicaaaHHbDC b 
AonoJtHHTcnbHoa rpafo 



| [ ffpyrnt 3aaBHTCJiH h/mjim OipyrHe) M3o6pcTaTcnH HaaBaHbi Ha jihctc ajih npoacwuKCHMH. 



r P a4>a IV ATEHT HJIH OBWHft nPEttCTABHTEJIB; HJIH AflPEC flJIH IIEPEIIHCKH 



yKB3aHHoe HHxe jihuo HacroflUiHM Ha3HaHacTC5i (Ha3HancHo) npeAcraBJiJiTb 
saHBHTcna (3aHBHTtJicft) b kom ncTCHTHbix MCJKoyHapojiHbix opraHax b KasecTBc: 



□ 



arcHTa 



o6uiero 
npeflcraBHTenfl 



Hmh h aflocc: (0omuauh yKC3bteaemcx neped mtHtM, dm topuduneacoeo auw - nonnoe ycmasHoe 
^ e<me. AdpecdoAXOi exMOHomb nonmoeuu wtdacc u Hoseanue cmpoHbi.) 



HQUM6H0' 



Hhcthtvt KaTajiH3a HMemi r.K.BopecKOBa 

CH6HDCKoro oTAeJieHHfl Pocchhckoh AKaAeMHH HayK 
Pocchh,630090, Hoboch6hpck, np.AKajoteMHKa JlaBpeHTbeBa, R.b 

Institut kataliza imeni G.K.Boreskoya 

Sibirskogo otdeleniya Rossiiskoi Akademii nauk 

RU 630090, Novosibirsk, pr. Akademika Lavrentieva, d.5 



Tcjic4>oh>& 



(3832)34 37 61 



Tcjic^kcNi (3832) 34 30 56 



Tchckc >& 133019 Cerii RU 



□ 



Anpec juia ncpenncoi: rioMCTHTb 3Ty KJicncy, earn areHT hjih o6iuhh npe A craBHTOib hc HajHanaioTCH, a BMCcroaroro buiuc 
yKaabiBaerca anpcc win nepenHCKH. 



BjiaHK PCT/RO/101 (ncpBbift jihct) (HioJib 1998, ncpcHafl. flHBapb 1999) 



Cm. UaxcHeHUR k Gnawcy zaAaA&ai* 



# 



JImct Na. 



npyTHE 3AHBHTEJIH H/HJM taPVTHE) H30EPETATEJM 
Tpa(t>a III M — 



Jt*ftS^^ . M ^ «*«J 

POMaHeHKO AHaTOJIHH BjiaAHMHpOBHH 

Pocchh, 630058, Hoboch6hpck, yji.IIlJiK>30BaH, a. 22, kb. 52 

Romanenko Anatolii Vladimirovich 
RU, 630058, Novosibirsk, ul. Shluzovaya, d. 22, kv.52 



.flaHHoe jihuo HBJiflercH: 

| | TOJibKO 3ailBMTeJieM 

1x^1 H3o6peraTeTeM 

□ TOJibKO M3o6peraTejieM 
(ecAU noMmeno 3decb, mo He 
mpe6yemai 3anoAHStmb auxce.) 



rocynapcTBO (t.c. cTpaHa) rpaxaaHCTBa: 



RU 



| AaHHoe JIHUO JIBJ1HCTCH 

3aKBHTcncM jvm: 



□ bccx yxasaHHbix 
rocyAapcTB 



j 1 bccx yTaoaHHbix^rocy- 



rocyAapcTBo (m. crpaHa) MccTOjKHTtiibCTBa: 

□ rocyjupcTB, yKaaaHHbix b 
AononHHTCJibKofl rpa4>c 



IB CCA yRAJflnn«A ,„ - 
AapCTB, KpoMe CLL1A 



TOJibKO 

CUIA 



JlHxono6oB BjiaUHMHp AjieKCaHApOBHH 

Poccmh, 630090, HobochGhpck, yji.flercKHft npoesA, A.9, kb.8 

Likholobov Vladimir Aleksandrovich 
RU, 630090, Novosibirsk, ul. Detskii proezd, d. 9, kv. 8 



JClaHHoe jimuo flBJiHerrcfl: 

| | TOilbK0 3aflBMTCJieM 

saflBWTeneM M 
M3o6peTaTereM 

□ TOJibKO M3o6peraTeJieM 
(earn noMenetio adecb, mo ne 
mpe6yemcx sanoAHmb Hiotce.) 



rocyaapcxBO (t.c crpaHa) rpaauiaHCTBa: ^ 



TocyAapcTBO (t.c crpaHa) MecToxHTeJibCTBa: 



AaHHOC nHUO HB71HCTCH Q ^^^""^ 



□ bccx yxa^aHHbix rocy- 
JWpCTB, KpOMC C1UA 



TOJibKO 

CUIA 



RU 

AononHHTeJibHoB rpa4>c 



□ rocyAapcTB, yxiuaHHbix b 
^ 



ULflBHTCiieM nan: 

THMoAeeBa Mapu* HHKOJiaeBHa 

Pocch*, 630090, Hoboch6h P ck, yji.MopcKOH npocneKT, a.48, kb.^U 

Timofeeva Maria Nikolaevna ' 
RU, 630090, Novosibirsk, ul. Morskoi prospekt, d. 48, kv. :>u 



flaHHoe jimuo HBJiHercfl: 

| j TOJibKO 33J1 B HTCJIC M 

3aflBMTeJieM w 

;i306pCTaTCTCM 

□ TOJibKO H3o6peraTejieM 
(tow noMtitHQ xtecb, mo He 
mpetiyemai xmojmmb tu&ce.) 



rocyjiapcrBO (t.c. crpaHa) rpaxaaHCTBa: 



RU 



rocyaapcTBo (t.c. crpaHa) MccToxHTCJibCTBa: R ^ 



AaHHOC JIHUO flBJWCTCfl 
MABHTOJlCM JXMl 



□ BCCX yK«aKHWX 
1 



I rocyjupcTB 



□ bccx yKa*aHHWX rocv- 
AapcTB, xpoMO CUIA 



HT^l TOJibKO 

|XI CUJA 



□ rocy/xapcTB, yicaaaHHbJX b 
JionoJiHHTCAbHofl rpa<t>c 




HncyHr CyHr XBa 

Pecny6jiHKa Kopen, TaHA*oH-CH, yji.HyHrcoji, a. 5, kb.1 104 
JhungSungHva 

KR, Taejeon-Si, ul .Chungsol, d. 5, kv. 1 104 



flaHHoe jimuo hbjihctch: 
j j TOJibKO aa^BHrejieM 

3aHBMTeJlCM M 
M306pCTaTCTCM 

□ TOJibKO M3o6peraTejieM 
(tatu noMtmHO ddecb, mo He 
* 'mpedycmc* 3onoAH*mb Hi&ce.) 



rocyaapcTBo (t.c. crpaHa) rpaacaaHCTBa: 



KR 



rocyAapcTBO (t.c. crpaHa) MtcioxHTejibCTaa: KR 



A&HHOC JIHUO HBv-WCTCJI 

jaRBHTcncM juw: 



□ bccx yKaaaHHbix 
rocyAapcTB 



LIhkPCT/RO/101 (.hcx^ npo^eKHH) (HK>n b 1 998, nepena.- HHaap. 1999) C.y7a,~,^ — 




rpa(|)a in flPYTHE 3AHBMTEJIM M/HJIH (flPyTHE) H30EPETATEJIH 


Ecau hu odna m aiedytomux nodzpaip He ucnoAb3yemcjt, 3mom Aucm ne etuitoHaemai e 30H6AeHue 


Uvia u anrw (fhauumz UKfllWtfflC/TICJI UMCHEM. (kfl lOpuduHCCKOX) AUltfl - tXQAHOt yCtttGHHOt HQUM6H0- 

ttwt/e AdMcdQAxeH6KAmambnoHmo6biuuHdeKeuH<U6aHuecmpaHH. EcAuiocydapcmeoMtcmoxcumeAbcmea 
emuy'tie Oydem yKO30H0, mo maKoewu 6ydem cHumambOi cmpana ymmnm e cohhou ipatpe adpeca.) 

IlapK IOh CeoK 

Pecny6jiHKa Kopea, TaM/pKOH-CH, yji. CefiATKOH, £.103, kb.302 
Park Jun Seok 

KR, Taejeon-Si, ul .Sejeon, d. 103, kv.302 


flaHHoe /ihuo «BiiHeTCfl: 

| | TOHbKO 3aflBHTeJieM 

p-"7] 3a«BHTejieM m 
IXI h 3o6pcTaTeTe m 

j j TOJibKO H3o6peraTejieM 
l—J (ecAu noMeneno idecb, mo ne 
mpe6yemcx 3anoAHJunb HUJtce.) 


rocyflapcrao ( T .c. crpaHa) rpaxaaHCTBa: j^j^ 


rocyAapcTBO (t.c crpaHa) MecroxHTejibCTBa: * j^j^ 


JttaHHOC jihuo flBJWCTCH 1 1 bccx yxaaaHHbix f 1 bccx yKa3aHHbtx rocy- \\/\ JpflbKO 1 | rocyaapcTB, yKa3aHHbJX B 

S!™VmV I 1 rocyiapcTB I I jwdctb, kdomc CUIA 12SJ CUIA I 1 AonoJiHHrc/ibHoft rpa4>c 


Hwfl H anpec* (0omuaua yKQ3ueaemat neped uMtntM, <ks topuduneacoeo au^o - noAnoe ycmaenoe houmcho- 
eanue Adpec doAXcen eKAMomb noHmoebiu tiHdetcc u H036anue cmpanu. Ecau xxydapcmeo Mecmoxcumejibcmea 
sway ne oydem yKaiano, mo matcoeuM Sydem cHumambOt cmpana ytuuaHHoeo e cohhou epcupe aopeca.) 


£aHHoe jihuo flBJiflercfl: 

| | TO/lbKO 32151 BHTCJICM 

1 | H3o6peraTeTeM 

| 1 TOJibKO H3o6peraTejieM 
l—J (ecAu noMeneno 3decb, mo He 
mpedyemai 3anoAWunb Huotce.) 


TocyaapcTBO (f .c. crpaHa) rpaacaaHCTBa: 


rocyaapcTBO (x.e. crpaHa) MecToxHTCJibCTBa: 


IlaHHoe jihuo HBJiacTCfl I 1 bccx yKa3aHHbix f~l bccx yKa3aHHhix rocy- 1 1 TonbKO | | rocynapcTB, yKa3aHHhrx b 

SajiBMTCJicM juw: 1 I rocyjoapcTB | I A&pcTB, KpoMc ClllA 1 1 CIUA I 1 AonojiHHTCJibHoft rpa<l>c 


Hmh h aApec: (Qomuaux ytuaueaemai neped UMeneM, dAJt fopuduHecxox) Auua - noAHOt ycmaenoe HauMtno- 
eanue. Adpec doAXcen eKAmamb noHmoeuu undeKC u HQjeanue cmpahbt. Ecau eocydapcmeoMecmoxcumeAbcmea 
emuy He oydem ytuaano, mo moKoeuM 6ydem cHumamboi cmpana yKt&moM e cohhou epagpe adpeca.) 


JDlaHHoe jihuo hb^hctch: 

| | TOJibKO 33H BHTCJICM 

r— 7| aaflBHTeJieM h 
1 1 h 3o6pcraTCTcM 

| | TOJibKO H3o6pcraTejieM 
1 — 1 fecAu noMeneno 3decb, mo ne 
mpe6yemca sanoAwunb Ht&ce.) 


FocyAapcrBO (t.c. crpaHa) rpaacaaHCTBa; 


rocyAapcTBO (t.c crpaHa) mcctojkhtc/i bCTBa : 


/Uhhoc jihuo juaactcs 1 j bccx yKaMHHbix 1 1 bccx yxaaaHHbix rocy- [ 1 J 
uhbhtojicm am: 1 1 roxyoapcTB l_J papers, kdomc CUIA l—J C 


OJibKO ( | rocyflapcTB, yxaaaHHtrx b 
:UJA 1 | AonoJiHKTOibHOH rpacj>c 


Hm» H wpec: (0omuaua ytcabteaemcn neped imeneM, cm topudunecKoeo Auufl - new woe ycmaenoe nauMeno- 
$ohu*> Adpec doAxceH exjuonamh nonmotbtu undetcc u Hazeanue cmpatibt. Ecau locydapcmeo MtcmoxcumeAbcmea 
tnuiy M oydem yiuuaHO, mo moxtxuM 6ydm CHUmam be* cmpana yKaxmm i Cohhou ipaqx aopeca.) 


ZlaHHoe jihuo abjihctch: 

| | TOJibKO 3aflBHTeJieM 

1 1 3351 BHTCJICM H 

1 1 H306peTaTCTCM 

r | TOJibKO M306pCTaTCJICM 

1 — 1 fecAu noMeneHO 3decb, mo He 
' 'mpe6yemcji 3anoAWunb Huxce.) 


rocyAapcTBO (t.c. crpaHa) rpaxAaHCTBa: 


rocyflapcTBO (t.c. crpaHa) mcctoxhtcji bCTBa: 


/I&hhoc jihuo HBAJieTcii | | bccx yxasaHHbix | 1 bccx yxaaaHHbix rocy- 1 | TonbKO I 1 rocyiapcTB, yicasaMHbix b 

3&ABKTcncM juwi 1 1 rocyAapCTB I 1 iiapcTB, kdomc CUIA L—J CUIA 1 1 flonoJiHHTCJibHott rpa4>c 


| | ApyTHJC 33JIBHTCJ1H H/HJIH (flpyTHC) H306pcxaTCJIM Ha3BaHbl Ha JIHCTC JUIH IlpQAOAXCH Hfl 



Baehk PCT/RO/101 (nnctJUiH npoAOJDKCHHfl) (hrwib 1998, ncpeHafl. flHBapb 1999) Cm- noxcneHux k 6namcy aoMwieHU* 



Ipafra V 



JImct No. . 4 



YKA3AHHE rOCYilAPCTB 




^°r^r a z^r mMC yKaMHH " B cooTBeTCTBHH < m-«-" **.> n ^ mK , . «^ _ ; dm ^ 

PerHOHajibHufi naTeirr 
□ AP FlaTeHTARIPO: 

(Malawi), SD CyjtfH (Sudan). SZ CBa3H/ieHit (Swaziland) 

- pcT 



□ EA 



GI i<r a i la x (G c a ^- GM (G ambia ). KE Kemm (Kenya), LS JlecoTo (Lesotho) MWMm»u 

„ aH (Sudan). SZ CBasH/iena (Swaziland). UG YraHfla (Uganda] ZW 3HM6a6 B e (Zimbabwe^ 
Jiiofioe flpyroe rocyaapcrBO, awtaiouieeca AoroBapHBawiUHMc* rocyaapcTBOM rfr^TOKO/ia Xapape ~™ ? 



Ebps3hhckmh dstcht: AM ApMeHMfl(Armenia), AZA3ep6afia5KaH (Azerbaijan) BY BejiaDVChCBelanni Kr 
Kyrgy«tan), KZKasaxcraH (Kazakhstan), MD PecnyG^Ka Mo^Ba^epubl c of MoWov^ 

ABJWiomeccH AoroBapHBaioiuHMCH rocyaapcTBOM EBpasHHCKofl naTeHTHOM KOHBeHir D '~ r "" ,oc,oc y« a PCTBo, 



B EP EBponeficKHfi naTeirr: AT Abctoha (Austria), BE Bejibrmi (Bel, 



KOHBeHUHH M PCT 



□ OA 



»tod and Liechtenstein). CvTO« ^^^1? K^cnSffi^!" 

CF UeHTpanbHoa4>pHKaHcicaA Pecny6/iHica 
Ivoire), CM KaMcpyH (Cameroon), GA Ta6oH 
MLMaJiH Mali, MR MaBpHTaHHH (Mauritania) 



ITaTeirr OAPI: BF BypKH H a - Oaco (Burkina Faso). BJ EeHHH (Benin) 
(Centra! African Republic). CG Kohto (Congo), CI KoT-A'HByap (Cote d* 
(Gabon), GN rBHHCfl (Guinea), GW r B HHea-EHcay (Guinea-Bissau). M 



HauHOHajibHbJH aneur (earn ucnpamueaemex uhou oxpaHHuu doicy/uewn tuu cmamyc, namcamb 



□ 
□ 
□ 
□ 
□ 
□ 

□ 
□ 

El 
□ 
□ 
□ 

□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 



AL 
AM 
AT 
AU 
AZ 
BA 



An6aHHH (Albania) j-| 



□ 
□ 
□ 
□ 

□ 
□ 



ApMeHMH (Armenia) 

ABcrpiM (Austria) 

AscTpajiHA (Australia) 

AaepSaittDKaH (Azerbaijan) 
Eochhh h TepueroBMHa (Bosnia and 

Herzegovina) 

BB Eap6aaoc (Barbados) 

BG BojirapHJi (Bulgaria) 

BR Epa3MJiHH (Brazil) 

BY EeJiapycb (Belarus) 

CA KaHajxa (Canada) 
CH and LI IIlBeAuapHH h Si hxtch uitc m h 
(Switzerland and Liechtenstein) 

KMTafl (China) 

Ky6a (Cuba) 

Heuicww PcHcnyC^MKa (Czech Republic) 

TepMaHH* (Germany) 

JDUhha (Denmark) 

3ctohh* (Estonia) 

HcnaHKH (Spain) q 

Ohhjwwuvi (Finland) r-j 



LS 
LT 
LU 
LV 
MD 



Ha nyHKmupHOu auhuu): 



JlecoTO (Lesotho) 
JlMTBa (Lithuania) 
JlK>KceM6ypr (Luxembourg) 
JlaTBHfl (Latvia) 

Pecnye^fiMKa Mo/woBa (Republic of Moldova) . 



CN 
CU 
C2 
DE 
DK 
EE 
ES 
FI 
GB 
GD 
G£ 
GH 
GM 
HR 
HU 
ID 
IL 
IN 
IS 
JP 
KE 
KG 
KP 



□ 

a 
□ 
□ 
□ 
□ 
□ 
□ 



BcJiHKo6pHTaHMH (United Kingdom) 
rpeHaAa (Grenada) 

Tpyajw (Georgia) 

TaHa (Ghana) 

raM6n« (Gambia) 

XopBaTHfl (Croatia) 

BcHrpHH (Hungary) 

HanoHconfl (Indonesia) 

H3paHAb (Israel) 

HnaHx (India) . . . 

HciaHiut* (Iceland) 

Sinonm (Japan) 



□ 
□ 
□ 
□ 
□ 
□ 
El 
□ 

□ 
□ 



MG MaaaracKap (Madagascar) 

MK EbiBUjaa lorocjiaBCKaa Pecny6jiMKa MaKejxoKMH 
(The former Yugoslav Republic of Macedonia) 

MN MoHroJiitff (Mongolia) 

MW MajiaBH (Malawi) 

MX MeKCHKa (Mexico) 

NO Hop Be ma (Norway) 

NZ HoBaa 3eJiaaaHfl (New Zealand) 

PL Flojibuia (Poland) 

PT nopTyraJiKfl (Portugal) 

RO PyMuHH* (Romania) 

RU PoccHficxaa Oenepamu (Russian Federation) . . . 

SD Cvjuh (Sudan) 

SE IllBeuHfl (Sweden) " 

SG CMHranyp (Singapore) 

SI QioBemw (Slovenia) 

SK OioBajotfl (Slovakia) 

SL Cbeppa-JIcoHe (Sierra Leone) 

TJ TaJUKHKHcraH (Tajikistan) 

TM TypKMeHHcraH (Turkmenistan) 

TR TypuHH (Turkey) 

TT TpMHKflaa m To6aro (Trinidad and Tobago) 



KeHKfl (Kenya) 

KHpnncraH (Kyrgyzstan) j-| 

KopefiCKafl HapoaHO-J0[eMOKpaTHHecicafl f-j 

PccnyoViHica (Democratic People's Republic of □ 

Korea) q 

□ KR PecnyojiMKa Kope* (Republic of Korea) ... „ 

□ KZ KawxcraH (Kazakhstan) " ™ „ C ™' ^apwcpBMpoBaHHue hm yxaoaHH* rocyziapcTB (b xxtnxx 

□ ir r » n , . \ nonyncHwi HauHOHanbHMX naTCHTOB), KOTopue cTajiM vMacr- 

LC CeHT-JIiocH* (Saint Lucia) HMKaMM PCT nocne BbirrycKa A a H Hoi4 JiHcra ^ 

□ LK UJpM -TlaHica (Sri Lanka) q 

□ LR JlMoepMH (Liberia) , r-j 



UA YKpaHHa (Ukraine) 

UG yraaaa (Uganda) ......*...* 

US CoeAHHeHHwe UlTarbi AMepHiat (United States of 

America) 

y36eKMCTaH (Uzbekistan) . [ . [ 

BbCTHaM (Viet Nam) 

rOrocnaBH* (Yugoslavia) 

3HM6a6Be (Zimbabwe) 



UZ 
VN 
YU 
ZW 



CHimnc H3urmM iuwirreJieM Ha momcht HciiseHHn ^oro ^£ ill^l ™ "P HO P"TCTa, aojocho 



B^aHK PCT/RO/I01 (BTopofl jihct) (flHoapi. 1999) 



Cm. JIosuMeHUH k foamcy scmaaeKwi 



Tpacjja VI nPHT>I3AJlHE HA«raOPMTCT 



JImct No. -5 



DHTH33H 



^a-ra noiiaHH npen- 
ujecTByjomeft 3aflBKH 
( deHb/Mecnu/eod) 



(1) 29 hiojis 1999r. 
29.07.99 



HoMep 
n pcii mecTByiome h 

3aHBKM 



() 



99116348 



() 



□ "^WWHe njJRHMa Ha npnopHTCT npHBeaeHwT 

aonoJiHHTejibHoft rpatp e B 

Ec^h npcnuiecTBytomaa paaBica HBJiHeTcn: 



HauHOHajibHoft 
- aaHBKoi}: 
CTpaHa 



RU 



perwoHajibHOM 
3a«BKOM: 

pcrHOHaJIbHOC BeflOMCTBO 



Mex4yHaponHofr 
3aHBKow: 
no/iyHatomee bchompt^ I 



^opoe^Hacmo^euMe^dyLpodHo^sKu^ 



MEacjyHAPOJHbia nOHCKOB Mft n^F777 

lllAnitArn n i-i ■ ■ I 



, Bu6op MexmyHapoAHoro noHCKOBoro opra H a (ISA) 
i^rln^ nemeNm ^ blMU s "PoeedeHuu MeJdyHapodHoeJ 
noucKafian*K>mc* dea unu 6onee MexcdyHapodntux rtoucKo- 

(ISA/ RU 
Ipafra VIII 



KOHTPOJIfcHhlft IIEPEHEHK 



■ HOMC P CTpa H a (uAu^uoHOAwoeeedoMcmso) 



HacTOHman MexaiyHapoiiHaH 3a*BKa 
conepaciiT onejiyiomee ko/ihwcctbo 
jihctob: 

3aflBJieHHe 

onwcaHwe (McioiiowaH 
nepencHb nocnejioBa- 

TeJlbHOCTeM) 



5 

2£ 



<J)opMy/ia 
I pe<J>epaT 

wepTexH 
I nacTb onncaHMH c 

nepeHHeM nocjie- 

iiOBaTe^bHocTeM 

06mee whcjio jihctob 



3 

/ 

0 



, OHiypa qeprescefi, npemiaraeMa* 
AJW nyOAHKauHH c pe$epaTOM: 



2. H oraejibHaa noanwcaHHaa flOBepeHHocn, 

3. H KonnH oemeftaoBepeHHOCTH; ccb.„Ka Ha HOMep, ec.™ MMeercjr 
U P^hchchhh no noBoay OTcyrcTBHH jkmuwch 

b rpa<pe VI noa 

6. □ nepeBoa MexayHapojjHofi aaaBicH Ha (junk)- 
7 ' D SZSSSST" °*™"P«hmh MMKpoopraHH3M0B M^pyroro 6Ho„orH,ecKoro | 

8 " D *0^e Hb "^«°B^bHOCTeft HyKJleoTMHOB/aMMHOKMCnoT B MaujHHOHHTaeMOfl 

9.Q npoMee (yiauamb): 



fpafra IX nOjnHCb 3AHBHTEJIH HJIH ATEHTA 



HabiK noma™ 
McxayHapoaHOfl 3 aii b km: 



r— — — m**m/ a. ri^in maniA 



PoMaHeHKo A.B. 
JIhxojio6ob B.j 
THMo^eeBa 
HsKyHr CyHr XBa 
riapK KDh CeoK 



3a*jt<5]SpeKTopa 
nefirryTa KaTajiH3a 




C.n.KHJiB^ujeB 



1. fla*ra (JmicTHwecKoro noiiyneHMfl npea- 
nojiaraeMOH MexeayHapagHOH 3aHBKH; 



3anoJiH>ieTCH noJiywaiomHM bwiomctbom 



3 ^ — 

4. flaTa cBocBpe.MeHHoro no/iyweHH* Tpe6yeMbix 
McnpaB/icHMM corjiacHO craTbe 11(2) PCT: 



HcprexM 




B,a„ K PCT/RO/101 (noc lcJI „„„ JiHcr) (h^b 1998, nepe(13;i . gHBapb 1999) 



Ck. IlaxcHeHux k &u>H K y zaxeAeHux 



(12) ME^HyHAPOAHt . 3AJIBKA, OnYE JIHKOB AHH Al| DOOTBETCTBHH C 
^OrOBOPOM O DATEHTHOH KOOIIEPAE(iifl (PCT) 



(19) BCEMHPHA5I OPrAHH3AUHfl 
HHTEJIJlEKTyAJIbHOfl COBCTBEHHOCTH 

MeacayHapoimoe 6iopo 



(43) J[arz Me^cryuapOAHOH ny6jiuKauuu: 
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Title: CATALYTIC COMPOSITION, METHOD FOR MANUFACTURING THEREOF AND METHOD FOR THE 
URIFICATION OF TEREPHTHALIC ACID 

(54) HsuBamie H3o6pereBM: KATAJIHTOTECKAH KOMn03HI^, CnOCOB EE nPHTOTOBJIEHHfl H CnOCOB 
OHHCTKH TEPEOTAJIEBOft KHCJIOTbl 

(57) Abstract: The invention relates to catalytic compositions from metals of group Vm, used for purification of terephthalic 
acid, to methods of preparing such compositions and to a process of purification of terephthalic acid Hie invention allows for 
creating stable and selective catalysts used in the process of purification of terephthalic acid. The catalytic composition 
comprises crystalline particles of palladium or catalytically active palladium and of at least one metal of group Vm of the 
periodic table, whereby said elements are deposited on the surface of a carbonated matter. The carbonated matter represents a 
mesoporous graphite-like material, whereby th&size of pores thereof is comprised between 40 and 400 A, the proportion of 
pores in the total volume is at least 0.5 and the 'degree of similarity thereof to graphite is at least 20 %. The crystalline particles 
of the metals are distributed across the volume of the granules of said carbonated matter such that the maxima of distribution of 
the active components of the granule are separated from the external surface of the granule by a distance equal to 1-30 % of the 
radius of the granules. The inventive catalytic composition comprises crystalline particles of palladium and rhodium or of 
palladium and ruthenium or else of palladium and platinum, whereby the total metal content may vary between 0.1 and 3.0 
wt%, and the ratio of palladium to other metals may vary between 0. 1 and 1 0.0. 



[TIpoAOJBKeHHe Ha cneA. cTparome] 
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(57) Pe<|>epaT: 



H3o6peTeHne OTHOCHrca k KaranHTHHecKHM komiio3huhhm » oihctkh Tepe^ajjeBoii KHcnorw Ha ochobc 
MeranjioB VIII fpynnbi, cnocofiaM hx npHroTOBJieHiia h k npoueccy ohhctkh repecpraneBOH khoiotw. H3o6pereHHe 
pcuiaer saaaMy cosaaHHa ccncKTHBHbix h cra6iuibHbix KaranmiropoB b cnoco6e oshctkh TepecprajfeBofi khoio- 
tw. KaranHTHMecKasi KOMnosHiws BiouoMaer KpHcrajuiHTbi KaranHTOTecKH aKTHBHoro nsumaflH* hjih najwajms, 
no KpaflHefi M epe, oflHoro Meranna VIII rpynnu nepHojMMeocoH Ta&inuw ^mchtob, HaHeceHHbie Ha noaep- 
XHocrb ymepoAHoro MaTepwana, me b xaHccTBe yrnepoimoro MarepHa/ia ncno,ib3yioT Me 3 ono P HCTWH rpafcH- 
Tonoflo6Hbm warepHsui co cpenHHM pa3MepoM Mcsonop b HHrepBane or 40 ao 400 A, none* M e30nop b 06 - 
weM o6v:Me nop He Me H ec 0.5 h crenenbio ipaipHTonofloo™ «e MeHee 20%, b. koto P om KpHcra^HTbi Meran- 
JiOB pacnpeaejieHb. b o6*e M e rpany^ ymepojworo MarepHana rax. hto6w MaKCHMyMbi pacnpeaeneHH* aKTOB- 

HblX KOMflOHCHTOB HaXOJMJIHCb H3 paCCTOflHHH OT BHeUIHCH nOBCpXHOCTH rpSHy/Ibl, COOTBeTCTByiOmeM ]-30% 

ee paflHyca. 

KaTa/iHTHMecKaa komposhuim EK/nonaer KpHcrajuiHTbi nanjiaaH* u po^Hs, hjih nawianna h pyreHHs, hjih 
najinanHa h nnaraHM, o6mee coaepxaHHe MeTaroioB hsmchsctch b npeaejiax or 0.1 ao 3.0 Mac.%, aecoBoe 
OTHomeHHc najuianHa jc flpyrro* MeranjiaM H3MekaeTO} b npeaejiax ot 0.1 ao 10.0. 
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KaTajiHTHHecKaa KOMiio3HijBra, cnoco6 ee npHroTOBJieHira h cnocoS 
o^racTKH Tepe4>TajieBofl khcjiotw 

H306peTeHHe OTHOCHTC* K KaTaJIHTH^eCKHM K0Mn03HIJH55M OHHCTKH 

5 Tepe^TajieBofi KHCJioxbi Ha ochobc MerajuiOB VIII rpyrmti, cnoco6aM hx 
npHTOTOBjieHHH h k npoijeccy ohhctkh Tepe^TajieBOH khcjiotbi, npnroAHOH b 
AajibHeihueM jijvl cHHre3a noJiHMepoB noJiH3crepa h conojiHMepoB, Hcnojib3yeMbix b 

npOH3BOACTBe TCKCTHJEbHBIX BOJIOKOH. 

Ba>KHO, mto6m Tepe(|)TajieBaa KHCnoTa, KOTopyio Hcnojib3yioT b KanecTBe 
10 MOHOMepa AJm npoH3BOACTBa nojiHMepm>ix bojiokoh, HNtejia BbicoKyio HHcroTy. 
Ochobhmmh KOHTpojiHpyeMbiMH napaMerpaMH KanecrBa hhctoh TepetJrrajieBofi 
khcjiotbi hbjmiotch coAepacaHHe b He2 n-Kap6oKCH6eH3ajib^erHAa h OKpanieHHbix 
npHMecefi. 

O^HmeHHyio Tepe(jrrajieByio KHCJiOTy nojrynaiOT H3 MeHee hhctoh, 
15 TexHHnecKOH hjih "cMpon" TepeijmuieBOH KHCJiOTbi raApooHHCTKofi nocjie^HeH 
(o6pa6oTKoiS b npHcyrcrBHH BOAOpoaa) HaA KarajnoaTopaMH H3 MeTajuios VIII 
rpynirbi. Cbipyio Tepe<t>TajieByK> KHCJioxy pacTBopaioT b BOAe npn nosbinieHHOH 
TeMnepaType h noJiyneHHbiH pacrBop rnApnpyiOT bo b ctp^xhb aeMO m peaKrope hjih 
b peaicrope c HenoABHacHbiM cjioeM, npeAnoHTHTejibHO, b npHcyTCTB hh 
20 KaTajra3aTopoB H3 MeraJuioB VTU rpymibi. Cnoco6bi ohhctkh, cocraB KaTajiH3aTopos 
h MeroAbi npHroTOBJieHHH 3thx Karajm3aTopoB onncaHbi b MHoroHHCJiemibix 
naTeHrax. 

AKTHBHOCTb H CeJieKTHBHOCTb KaTaJIH3 aTOpO B rHApOOHHCTKH Tepe(J)TajieBOH 

khcjiotbi 3aBHc^T ot MHOKecTB a (JmicropOB, TaKnx KaK coAep:*caHHe MerajiJia HJIH 
25 MeTajinoB VTU rpynnbi b KaTajiH3aTope, rana iioajio:>kkh, MeroAa, c noMombio 
KOToporo Merajui hjih Menajuibi VIII rpymibi 6bijra HaHeceHbi Ha rrc>AJio>KKy, a TaioKe 
ot pacnpeAejieHH^ MerajiJia hjih MerajuioB no rpaHyjie hochtcjih. 

H3BecTeH cnoco6 fhapoohhctkh cwpofi Tepe(|)TajieBOH khcjiotm [naT. 
BejiHKo6pHTaHHH ^994769,1965], b kotopom KarajiHTHHecKaH KOMno3^na 
30 "najuiaAHH Ha aicraBHOM yrjiepoAe" noKa3bmaer BbicoKyio aKTHBHO ctb b peaKipm 
ohhctkh Tepe<J)TaJieBOH khcjiotbi ot npHMecefi n-Kap6oKCH6eH3ajn>AerHAa. B 



EV011018824US 



KaiecTBe noAJioaceK nnx najmaAHH 6bijm HCCJieAOsaHbi h Apyrne coeAHHeHHa, TaKHe 
KaK S1O2, AI2O3. IIpH 3tom 6mjio o6Hapy^:eHo 3 hto jiyroiHMH otjihiotch yrjiepoAHBie 
HocHTejra, nocKOJibKy ohh He noAsepraiOTca 6bicrpoMy paspymeHHK) b 

KOpp03HOHHBIX rOp^HHX BOAHblX paCTBOpaX Tepe^TaJieBOH KHCJiOTbi B OTJIHHHe OT 
5 OKHCHblX HOCHTejiefi. 

EbBecTHbi pe3yjibTaTM HCCJiCAOBaHHH no bjihhhhio npnpoAbi yrjiepoAHbix 
HOCHTejiefi. noKa3aHO, hto aKTHBHbie yrnn, npHroTOBJieHHbie H3 pacTHrejibHbix, 

)KHBOTHbIX HJIH MHHepaJIbHBIX HCTOHHHKOB, np e AHOHTHTe JIbHO H3 KOKOCOBOTO 

aKTHBHoro yrjra, hbjihiotc^ npnroAHbiMH am npoH3BOACTBa najuiaAneBbix 
1 0 KaTajimaTopoB fhapoohhctkh TepetJnrajieBOH KHCJiOTbi. DKejiaTejfibHO, hto6m 
njiomaAb nosepxHOCTH TaKHx aKTHBHbix yraeii Sbuia He MeHee 600 M 2 /r, a pa3Mep 
rpaHyji cooTBercrBOBaji 3 - 6 mm.. B [iiar. CIIIA N° 4728630, 1988] bboahtc* 
AonojmirrejibHaa xapaierepHCTHKa Taicoro aKTHBHoro yrjia, a hmchho, BejiHHHHa pH 
boahoh cycneHSHH. B [naT. CCCP X° 1660282, 1997] pacKpbiBaerc* bosmo^hoctb 
15 Hcno iu>30 b aHHH b KanecTBe noAXOAamero Hocurejra aKTHBHoro nopncroro 
yrjiepoAHoro MaTepnajia, MOAH^Hi^HposaHHoro mipoyrjiepoAOM. 

B [naT. CIIIA JfeJfe 4415479, 1983; 4421676, 1983 h 4791226, 1988] y K a3bi- 
Baerc*, hto aji* 6ojiee s^eierHBHoro npoijecca thapoohhctkh TepettmuieBOH 
KHCJiOTbi ot n-Kap6oKCH6eH3ajibAeraAa BaacHO roTOBHTb KaTajiroaTopbi c 
20 onpeAeJieHHbiM pa3MepoM nacnm HaHeceHHoro najuiaAHa. Taxne Hacraijbi aojdkhm 
6brrb paaMepoM ne 6ojiee 35 A. Abto P bi [naT. CIIIA JfeJfc 4394299, 1983 h 
479 1 226, 1 988] Taicace yKa3biBaK)T Ha nojio^cHTejibHbm 3<jxJ)eKT Taxoro 
pacnpeAejieraia Hacrcm najuiaAHH b rpaHyjie yrjiepoAHoro MaTepnajia, KorAa ohh 
npeo6jiaAaK)T Ha BHeniHefi nOBepxHOCTH rpaHyjibi. 
25 Bo MHorax naTenrax oTMenaeTC* mto, Hap*Ay c m o ho Meraji jihhcckhmh 

KaTajm3aTopaMH, BBeAemie b cocraB KaTajnreaTopa Ni, Co, Cu, Fe, Mn, U, Cr, Taicace 
KaK Ir, Rk, Pt h Ru mo^cct 0Ka3breaTb nojio^orrejibHoe BJinxHHe Ha KaTajraraHecKyio 
3(J)4)eKTHBH0CTb najijiaAHH. 

CorJiacHO Apyrofi rpynne naTeHTOB [naT. CIIIA Js&Ns 4629715, 1986 h 
30 4892972, 1990] Han6ojiee s^eicrHBHoe AeficrBHe 6HMerajuraHecKHx KaTajm3 aTopoB 
AOCTHraeTCH b cjiynae, xorAa KaTajra3aTopbi b peaicrope pa3MemaiOT cjio*mh, 



HanpHMep, Pd/C h Rh/C bmgcto OAHoro cjio* (Rh + Pd)/C. Abtopbi [naT. CIIIA 
N° 4892972, 1990] Aa^ce 3aflBJiHK>T npoijecc c ncnoni>30BaHneM MHorocjioimoro 
KaTajimaTopa, HanpHMep: Ru/C + Rh/C + Pd/C. 

06biHHO KaTajiH3aTopbi, BKjuonaiomHe MeTajuibi VIII rpynnbi, b nacTHOcra 
najmaAHeBBie KaTajiH3aTopbi, totob*t aacop6ipieH cojih najuiaAHH H3 pacrBopa Ha 
HOCHTCJib. B oahom H3 mctoaob [naT. CIIIA Jfe 2857337, 1967] cojib o6pa6aTbiBaK)T 

BOAOpaCTBOpHMbIM THApOKCHAOM MCTaJIJia HJIH OCHOBHbIM Kap6oHaTOM C 

nocjieAyiomHM BOCCTaHOBJieHHeM ao MerajunrcecKoro najuiaAHH bo ccrraHOBHTe jihmh 
Tuna (|»opMajibAerHAa, rjiK>K03bi, ratmepHHa h T.n. 

CorJiacHO Keirry h coaBTopaM [naT. CIIIA X° 3138560,1964], npn 
Ao6aBjieHira ko MHomM yrjiepoAHbiM HOCHTejiHM TerpaxjioponajiJiaAoaTa HaTpHH 
hjih xjiopHcroro najuiaAHa, 6ojibinaH nacrb najuiaAHH HeMeAJieHHO ocaaKAaerc* b 
BHAe GjiecT^mefi nucHKH MerajuiHHecKoro najuiaAHH. KaTajiroaTOpbi, 
npnroTOBJieHHbie TaKHM cik>co6om, o6bnmo hmciot HH3icyK> aKTHBHO crb . Emjio 
BbicKa3aHO npeAnono^eHne, hto najuiaAHH HenocpeACTBeHHO BOCCTaHaBjraBaerc^ ao 
Merajuia 3a chct CBoGoAHbix 3jieierpoHOB huh npHcyrcTBHH Ha ymepoAHofi 
noB epxHO cth TaKHX 4)yHKUHOHajibHbix rpynn, KaK ajibAerHAbi. IlajiJiaAHeBbie 
KaTajiH3aTopbi Ha craAHH, npeAinecTByiomeH BoccraHOBJieHHio, npeHMymecTBeHHO 
totobot 3aKpenjieHHeM najuiaAHH b BHAe HepacrBopHMoro coeAHHeHHH, hto6i>i 
mGe^caTb npoGjieM MHrpamra najuiaAHeBbix nacrau h pocra KpHCTajijnrroB, 
KOTopbie Moryr B03HHKHyrb npn BOCcraHOBJieHHH najuiaAHH H3 pacraopa. 

Xoth n-Kap6oKCH6eH3ajibAerHA tfBJinercH HaH6ojiee BpeAHofi npHMecbio, 
onpeAejiHromefi KanecTBo Tepe^muieBOH khcjiotm, Hcnojib3yeMofi am npoH3BOACTBa 
njiacTHHecKHX Mace, h pe3KO yxyAHiaiomeii KanecTBO no c jicahhx, n-TOJiynjiOBaa 
KHCJiOTa (n-TK) TaioKe hbjihctch He^cejiaTejibHOH npHMecbio, KOTopyto HeoSxoAHMO 
yAajiOTb H3 nojiyneHHoro b pesyjibTare thapoohhctkh boahoto pacTBopa 
Tepe4>TajieBOH khcjiotbi. HecMOTpH Ha to, hto Taxoe yAaJieHHe mokct 6brrb 
AOCTHTHyTO b 3HaHHTejn>Hofi creneHH BCJieACTBHe 6ojibineii p acrB op h mo cth n- 

TOJiyHJlOBOH KHCJIOTbl HO Cp aBHCHHK) C Tepe(f)TaJieBOH KHCJIOTOH B BOAe, 

cymecTBeHHbie KOJinnecrBa n-TOJiynjiOBOH khcjiotm Bee aee 3axBaTbiBaioTCH BHyipt 
KpncrajijioB oHHiAeHHofi Tepe4)TaneBOH khcjiotm Ha craAHH ee KpHcrajuiH3auHH H3 
pacTBopa. 



Hto6m H36eaeaTb 3tot conyrcTByioinHH HeAOcraTOK b OTAejiemiH n- 
TonyHJiOBOH KHCJiOTM, 6buio npeAJioaeeHO npOBOAHTb AeKap6oHHjmpoBaHHe n- 
Kap6oKCH6eH3anbAerHfla b 6eH30HHyK> KHCJIOTy b boahbix pacTBopax b npH cyrcTB hh 
KaTajiH3aTopa "najuiaAHH Ha yrjie", Tax KaK 6eH30MHaa KHCJioTa 6ojiee pacTBopHMa b 
5 BO^e, neM n-TOJiynjiOBaa KHCJioTa [naT. CIIIA W° 3456001, 1969]. OAHaKO, 
ynoM^myroe Bbinie AeKap6oHHJiHpoBaHHe n-Kap6oKCH6eH3ajibAerHAa b 6eH3ofiHyio 

KHCJIOTy IipOH3BOAHT 3 KBHMO JIHpHO e KOJIHHCCTBO OKHCH yrjiepOAa, ilBJIHIOmeHC^ 

H3 b ecTHBiM 5iaom jjjix 6jiaropoAHbix MerajixioB rana najuiaAHH [naT. CIIIA N° 
4201872, 1980]. fljia *roro, Hro6bi mhhhmh3hpob aTb oTpaBJieHHe KaTajnrcaTopa b 
10 BbimeynoMHHyTOM naTenre npeAJiaraiOT npoBOAHTb AeKap6oHHJHipoBaHHe npH 

OTHOCHTejIbHO HH3KHX AaBJICHHJIX npOIjeCCa, HT06bI CHH3HTb AO MHHHMyMa 

KoimeHTpai^mo pacrBopeHHofi okhch yrjiepoAa b ^chakoh $a3e. ^aBjiemie npouecca 
TaioKe aojdkho KOHTpoJiHpoBaTbC* b npeAejiax y3Koro AHana30Ha AaBJieHHH. 
BbiAejineMyio oKHCb yraepoAa yAaJiniOT H3 peaicropa b bhac ra3a. 

15 H3BecTHO [naT. CIIIA N° 4892972, 1990], hto Hcnoxib30BaHHe b Bbinie- 

ynoMjmyTOM npoijecce ohhctkh cbipofi TepecjnuneBOH khcjiotm KaTajmTHHecKOH 
CHCTeMbi, BKJiio^aiomeH nepBbiii cjioh KaTajureaTopa, coAep^camufi Hacraubi 
Merajuia VIII rpymibi IlepHOAHHecKOH Ta6jnmbi sjicmchtob, 3aKpernieHHbie Ha 
yrjiepoAHOM HOCHxejie, h BTOpofi cjioh KaTajra3aTopa "najuiaAHH Ha yrjie" h 

20 nponycKaHHe BOAHoro pacreopa Cbipoft TepefJrraJieBOH khcjiotm nepe3 
BbnneynoMHHyrbiH nepBbifi cjioh nacrim KaTajiraaTopa "poahh Ha yrjie", a 3aTeM 
nepe3 BTopofi cjioh nacTHU, KaTajiH3aTopa "najuiaAHH Ha yrjie" no3BOJiaer 

MHHHMH3 HpOB aTb KOJIHHeCTBO n-TOJiyHJIOBOH KHCJIOTbl, IIpOH3BCA^HHOH B XOAe 
OHHCTKH CbipOH Tepe<f)TaJieBOH KHCJIOTbl. TaKOH MeTOA HCnOJIb30BaHIM 

25 BbmieynoMKHyrofi KaTajniTHnecKOH cncreMbi He cnoco6cTByeT rHApHpOBaHHio n- 
Kap6oKcn6eH3ajibAerHAa b n-TOJiyHjioByio KHCJIOTy, a bmccto stofo coAencTByeT 
ACKap6oHHJiHpoBaHHK> n-Kap6oKCH6eH3ajibAerHAa b 6eH30HHyio KHCJioiy, KOTopaa 
KBJi^ercH 6ojiee pacrBOpHMOH b boac, neM n-TOJiynjiOBaa KHCJioTa, h TaKHM o6pa30M 
jierne, neM n-TOJiynjioBaa khcjiot^ OTAejmeroi ot TepetJrrajiesoH khcjiotm npn 

30 KpHcrajura3aimH nocJieAHefi. 3to no3BOJi*er c 6ojibniHM skohomhhcckhm 3$(J)eKTOM 
OHHmaTb pacTsop Tepe4>TajieBOH khcjiotm c 6oJiee bbicokhm coAep^caroieM 
n-Kap6oKCH6eH3ajn>AerHAa. 



m 

HaH6ojiee 6jih3khh cnoco6 ohhctkh oiracaH b [naT. B ejraico GpHTaHHH 
Jfe 1578725, 1980], rse asTopbi npeAJiaraiOT HcnojiKSOBaTb KaTajiroaTopbi, 
BKjuoHaiomHe 2 hjih Gojiee Merajuia, TaKux KaK Pt, Pd, Rh, Ru, Os, Ir, Fe, Ni, Co, Cr, 
Mn h U, b KOToptix oahh H3 MerajuiOB - Pd hjih Pt. B y Ka3 aHHBix KaTajra3aTopax 
5 MerajiJibi HaxoAflTC* b BHAe ciuiaBa, 4 )H3HHecK0 ^ cmcch hjih HaHeceHbi Ha 
yrjiepoflnyio noAJio^Kicy - aicrHBHbiH yrojib (rpanyjiM pa3MepoM ot 3 6 mm). 
THflpooTOCTKy npoBOAHT o6pa6oTKOH pacTBopa Tepe<|rrajieBOH khcjiotbi boaopoaom 
b npHcyTCTBHH y Ka3 aHHtix KaTajiH3 aTopoB npn noBbiineHHbix TeMnepaTypax (280°C) 

H ^aBJieHHH (-100 aTM.). ClCOpOCTb THApHpOBaHHH B npHCyTCTBHH 

10 6HMerajuiHHecKoro KaTajiH3aTopa (0.4%Pd-0.1%Pt)/C, OTHeceHHaa k 1 rpaMMy 
KaTajiH3aTOpa, Ha 20% Bbirue, neM npn Hcnojn>30BaHHH 0.5%Pd/C. 

TaKHM o6pa30M, cbipaa TepetjyrajieBan KHCJiOTa, cx>Aep>Kamafl n- 
Kap6oKCH6eH3ajn>AerHA h Apynie npHMecH, Mo^cer 6brrb onnmeHa rHApHpoBaroieM 
HaA TpaAHimoHHo npHTOTOBJieHHbiMH KaTajiH3 aTOpaMH Ha ocHOse MerajuiOB VIII 
1 5 rpymrbi, HaHeceimbix Ha yrjiepoA- 

IfeoGpereHHe peinaer 3aAa*iy co3AaHHH ce jickthb hbix h cTa6HJibHbix 
KaTajiH3 aTOp o b h npoijeccoB, b KOTopbix 6bi cbipaa Tepe(|)TajieBaH KHCJiOTa c 
BbicoKHM HanajitHbiM coAep^KaHHeM n-Kap6oKCH6eH3ajn>AerHAa cejieicrHBHO 
rHApHposajiacb b n-TOJiynjioByio KHCJiOTy hjih/h A^Kap6oHHjrapoBajiacb b 
20 6eH30HHyio KHCJiOTy c hh3khm ocTaTOHHbiM coAep:scaHHeM n- 
Kap6oKCH6eH3ajibAerHAa. 

3aAana pemaeroi aneAyiomHM o6pa30M: ncno jib3 ob aimeM b cnoco6e 

OHHCTKH Tepe(|)TaJieBOH KHCJIOTbl KaTajIHTHHeCKOH KOMn03HHHH, BKJIIOHaiOIAeH 

KpHCTajuiHTbi KaTajraTHHecKH aKTHBHoro najuiaAHH hjih najuiaAHH h, no KpaHHefi 
25 Mepe, oahoto Merajijia VIII rpynnbi IlepHOAHHecKOH Ta6jiHijbi 3 ji cmchtob , 
HaHeceHHbie Ha noBepxHOCTb yrjiepOAHoro MaTepnajia, rAe b KanecrBe yrjiepoAHoro 
MaTepnajia Hcnojn>3yiOT MC3onopHCTbiH rpa(J>HTonoAO 6hbih MaTepnaJi co cpeAHHM 
pa3MepoM Me3onop b HHTepBajie ot 40 ao 400 A, AOJiefl Me3onop b o6meM o6beMe 
nop He MeHee 0.5 h CTeneHbio rpa4>HTonoAo6HH He MeHee 20%, b kotopom 
30 KpHcranjiHTbi MerajuiOB pacnpeAejieHbi b o6beMe rpaHyji yrjiepoAHoro Marepnajia 
Taic, HTo6bi MaKCHMyMbi pacnpeAejieHHR sthx Kp h craji jihtob HaxoAHjracb Ha 
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paccTOflHHH ot BHenraeH noBepxHOCTH rpanyjibi, cooTBeTCTByiom;eM 1-30% ee 
pa^Hyca. 

KaTajraTHHecKajT KOMno3Huna BKjuoHaeT KpHCTajiJiHTbi najuia^RH h poahh, 
hjih najinaAHH h pyreHmi, hjih najuiaAHfl h njiaTHHbi; o6njee coAep:*caHHe MerajuiOB 
5 H3MeEmercH b npe^ejiax ot 0.1 ao 3.0 Mac. %, BecoBoe otho m emie najuia^HK k 
ApyraM MerajuiaM H3MeHaercH b npeAejiax ot 0. 1 ao 10.0. 

3aAana peruaercji Taiojce pa3pa6oTKOH cnoco6a npHroTOBjieroiH 
KaTajmTHHecKOH KOMno3HAHH rjix ohhctkh TepecJrrajieBOH khcjiotbi HaHeceHHeM 
KaTajiHTHHecKH aKTHBHoro najuiaOTH hjih najuiaAHH h, no KpaflHefi Mepe, OAHoro H3 

10 MerajuiOB VDI rpynra>i Ha noBepxHOCTb rpaHyji yrjiepoAHoro hochtcjih, npH 
KOHraicre yKa3aHm>ix rpaHyji c boahmm pacrsopoM cojiefi najuiaAHK hjih conon 
najuia^HH h no KpaHHen Mepe oahoto H3 MeTajuiOB VIII rpyirati c nojiy^eHHeM 
npeOTiecTBeHHHKa "cojib Merajuia - nopncrbiH yrjiepoa", b kotopoh 
npeAinecTBeHHHK cyniaT h o6pa6aTbraaK>T BOCcrraHOBHTejieM b KOJiH^ecTBe, 

15 flocraTO^iHOM nim bo ccraHOB jichhh nosepxHocTHbrx cojiefi MerajuiOB ao 
KpHcrajuiHTOB MerajuiOB, r#e b KanecrBe yraepOAHoro MaTepnajia HcnoJib3yiOT 
Me3onopHcrbiH rpa4)HTonoAo6HbiH MaTepnaji co cpe#HHM pa3MepoM Me3onop b 
HHTepBajie ot 40 ao 400 A, AOJiefi Me3onop b o6meM o6i>eMe nop He MeHee 0.5 h 
creneHbH) rpac|)HTonoAo6H5i He MeHee 20% c nojiyneHHeM MOHOMeraJiJiH^ecicoro hjih 

20 6HMerajuiHHecKoro KaTajncaTopa. 

yKa3aHHyio KaTajnrrHHecKyio komho3hhhio totob^tt c HcnojiKSOsaHHeM 
oahoto H3 cjieAyiomHX np eAniecTBeHHHKOB MerajuiOB: 

H 2 PdCl4 hjih Pd(N0 3 ) 2 ; 
H 2 PdCl 4 h RuOHC1 3 hjih RuNO(N0 3 ) 3 ; 
25 Pd(N0 3 ) 2 h RuOHCl 3 hjih RuNO(N0 3 ) 3 . 

JJjW npHTOTOBJieHHH yKa3aHHOH KaT&JIHTHHeCKOH KOMH03HIJHH HCnOJIK3yK)T 

a30THOKHCJibie pacrrBopbi cojiefi najuiaAH* h/hjih pyreHHH c KOHLjeHTp anHefl 
cbo6oahoh a3 otho h khcjiotm ot 37 ao 170 r/ji. EHMerajuiHHecKHe KaTajimaTopbi 
roTOBOT coBMecrHbiM HaHecemieM npeAniecTBeHHHKOB MerajuiOB, hjih 
30 nocjieAOBaTejibHbiM HaHeceHHeM npeAniecTBeHHHKOB MerajuiOB. 
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Mbi HaiujiH, hto TaKofi KaTajiH3aTop mo^cct 6i>rrb nojiyneH, ecjra mo ho- huh 
6nMeTajuniHecKHe nacTHUbi MerajuiOB VTII rpymLbi HaHecTH Ha nosepxHocrb 
yrjiepoAHbix MaTepnajiOB, HMeionjHx cpeAHHH pa3Mep nop ot 40 ao 400 A h 
3HaHHTejii.HyK) (ot 20 ao 60%) creneHb rpa<J)HTonoAo6H*; npn 3tom yica3aHHfeie 
5 MerajuiHHecKHe Hacraixbi pacnpe^ejieHbi no oGteMy rpaHyjrbi yrjiepoAHoro 
HocHxejiH TaK, hto MaKCHMyMbi hx pacnpeAejieHHH HaxoAHTca Ha paccTOHHHH ot 
BHeniHefi noBepxHOcro yKa3aHHofi rpaHyjibi, 3KBHsajieHTHOM ot 1 ao 30% ee 
paAHyca. 

B Ka^iecTBe BbmieynoMHHyrbix yrjiepOAHbix MaTepnajiOB MOiyr BbicrynaTb 
10 hochtcjih, npHTOTOBjieHHbie TepMHHecKOH o6pa6oTKOH njiacnviacc, a TaioKe 
CHHre3HpyeMbie no cneijnajibHOH TexHOjiornH H3 ra30o6pa3m>ix yrjieBOAopoAOB 
(V.A.'Likholobov et al., React.Kin.Cat.Lett., v.54, 2 (1995) 381-411), a hmchho, 
CH6yHHT, KBY h paajiHTObie KOMno3 htbi Ha hx ocHOse. B Ta6jiinxe 1 npeAcrraBjieHbi 
(^HSHKO-xHMH^iecKHe xapaicrepHCTHKH p^ma yrjiefi. CBeAemibie b TaGjiHuy jjaHKbie 
1 5 CBHAerejibCTByiOT, hto BbiineynoMJiHyTbie yraepoAHbie MaTepnajibi no Ha6opy TaKHx 
napaMerpoB KaK V Me3 o/V£ h K pe3KO OTjinnaiOTCJi ot oSmhho np hm eHHeMbix rjix 
nojiyqeHHa KaTajiH3 aTop o b thapoohhctkh TepecfyrajiesoH khcjiotbi Tp a AmjHOHHbix 

aKTHBHblX yrjiefi, npHrOTOBJieHHBIX H3 p aCTHTCJIbHblX, 5KHBOTHbIX HUH MHHepajTbHblX 

hctohhhkob, npeAnoHTOTejibHO KOKocosbix aierHBHbix yrjiefi, KOTopbie 

20 HCnOJIb3yK)TCH npHrOTOBJieHHfl Tp a AHUHO HHblX KaTaJIH3 aTOp OB THAPOOHHCTKH 

TepetjrrajieBoii KHCjiOTbi. 

Mbi TaioKe HanuiH, hto, ecjin b nopax TaKHx yrjiepoAHbix MaTepnajios 
peajra30BaTb pacnpeAejieHHe Hacraij MeTajuia (MerajuiOB) no o6i>eMy rpaHyjibi 
HocHTejiH Taic, hto MaKCHMyM (MaKCHMyMbi) pacnpeAejieHHH 6yAer Haxo ahtb> c% Ha 

25 paccTo^HHH ot BHeniHefi , noBepxHOCTH rpaHyjibi, cooTBercrByiomeM 1-30% ee 
paAHyca, to Taxofi KaTajiH3 aTo p oGjiaAaer noBbiineHHbiM cpoKOM cjiy^cGbi npn 
mho roKp aTHO m Hcno JTb30 b aHHH . Oco6eHHO 3tot sc^eicr np ohb jDiercji npn 
Hcnojib30BaHHH b KanecTBe MerajuiOB VHI rpynnbi najijiaAna h pyTemra. KpoMe 
Toro, coBMecrHoe npncyTCTBHe b KaTajra3aTope najuiaAHH h pyreHHH npHBOAHT k 

30 3<J><J)eKry CHHeprH3Ma, He aAAHTHBHoro pocra aicrHBHO cth KaTanH3aTopa, oco6eHHO b 
tom cjiynae, ecjra MaKCHMyMbi pacnpeAejiemDi HacrHij sthx MerajuiOB HaxoAHTCH b 
o6jiacTH, npHjieraiomeH k BHeniHen noBepxHO cth rpaHyji KaTajiH3aTopa. 
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Mbi Hanura TaioKe, hto npn TaKOM pacnpeflejieroni nacTHii; najuiaAHH h 
pyreHHH b rpaHyne Me3onopHcroro yrjiepoAHoro Marepnajia BO3MO3KH0 3aMeHHTb 
nacTb nanjiaAHH Ha pyreHHH, hto npHBO^HT He TOJibKo k 6ojiee hh3koh ctohmocth 
KaTajra3aTopa (nocKOJibKy pyremffl 3HaHHTejibHO AemeBJie najuia^nn), ho h k 

5 H3MCHCHHK) COOTHODieHHH KO HIjeHTp aiJHH n-TOJiyHJIOBOH H 6eH30HHOH KHCJIOT, 

Koxopbie #bjdhotcji npo^yicraMH npeBpameHHa n-Kap6oKCH6eH3ajibflerH#a 3 b 
CTopoHy nocjie^Hefi, hto 6jiaro npmrrcrBy er AocmraeroiK) 6ojiee BbicoKoro KanecrBa 
nojiynaeMofi KpHCTajuranecKOH TepecJrrajieBofi khcjiotbi. 

JJjw nojryHeHHH BbmieynoMJiHyTbix KarajiH3aTopoB, to ecrb KarajiHsaTopoB, 
10 coAep^camHx moho - hjih 6HMeraJiJiHHecKHe Hacraijbi najuiaAna h pyTeraiM, 
HaHeceHHbie Ha nosepxHOCTb yrjiepoAHbix HOCHTejieft, mo^kho ncnojib30BaTb 
xoponio H3BecrHbie b jraTepaType MeroAbi, Taicae KaK nponHTKa hochtcjih 
pacTBopaMH pa3JiHHHbix cojieii najma^H* h pyreHHH. O^HaKO, KaK 6buio HafiAeHO, 
jiynniHe KaTajra3aTopbi nojiynaiOTai, ecjiH Hcnojnb30Ba*rb Meroa HanbijieHHH khcjibix 
15 pacTBopoB cojieS najinaj^HH h pyreHHa Ha noflxoflflmnfi yrjiepo^Htifi Hocirrejib c 
nocjieAyiomeH o6pa6oTKofi HaHeceHHbix npeAinecTBeHHHKOB Merajuia BO^opo^oM. 

ITpHBeAeHHbie mDKe npHMepbi 1-35 xapaKreproyiOT KaTajnrraHecKHe 
KOMno3HHHH h cnoco6bi hx nojiyneinDL H3 hhx npHMepbi 7, 30-34 #aHbi rjih 
cpasHeroM, a npHMepbi 8 h 35 npHseaeHbi b KanecrBe npoTOTHna. npHMepbi 36-39 
20 orracbiBaiOT Hcnonb3yeMbie cnoco6bi ohhctkh Tepe4>TajieBofi khcjiotbi. 
AHajTHTHnecKHe pe3yjibTaTbi no xapaicrepy pacnpeAejiemra MerajuiHHecKHx HacTtm 
BHyrpH rpaHyjibi HOCHrejw h KanecrBy TepecJrrajieBOH khcjiotbi, oHimjeHHOH c 
Hcnojn>30BaHHeM npeAJiaraeMbix KaTajraTHHecKHx komho3huhh ? npeflcraBjieHM b 
Ta6jraqax 2-6. 

25 ITpuMepl.B ijhji inmp hhcckhh BpamaeMbift peaicrop 3arpy^caiOT 50 r 

yrjiepoAHoro Hocirrejui MapKH Sibunit 1 (flaHHbie o ero (|) H3 hko -xhmhhc ckhx h 
TeKcrypHbix CBOHCTBax npHBe^eHbi b TaGnnue 1). 3#ecb h b cjieflyromnx npHMepax 
Hocnrejib npe^BapHTejibHO onnmaioT ot nbum KHnaneHHeM b ^HCTHJiJiHpoBaHHOH 
BO#e. 3aTeM BbirpyacaioT Ha chto c pa3MepoM jineHKH 1 mm, npoMbisaiOT 

30 flHCTHJumpoBaHHOH bo^oh h cymaT npn 120°C no nocro^HHoro Beca. BoAHbie 
pacrsopbi Na2C03 (0.364 MOJib/ji; 13 mji) h H 2 PdCl 4 (0.182 Monb/ji; 13 mji) c 

O^HHaKOBOH o6*beMHOH CKOpOCTbK) (2.5 MJi/mHh) B MOJDipHOM COOTHOIHeHHH 
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Na 2 C0 3 : H 2 PdCl4 =2:1 noAaiOT b (Jjopcymcy h nojiyneHHyio CMecb pacntijinioT b 
peaKxop. KaTajnoaTop BbirpyacaiOT h cyniaT noA BaKyyMOM npa 75°C ao 
nocTOHHHoro Beca. IIocjieAyK>myK> onepaijHio BoccraHOBjieHHa npoBo^T b 
Tpy6HaTOM peaicrope b TOKe BOAopoAa npn TeMnepaType 250°C b TeneHiie 2 nacoB: 
CHH>KaK)T TeMnepaiypy c 250°C ao 40°C, n P H 3tom n P H 110°C BbrrecroifOT 

BO^OpOA a30TOM. KaTaJIH3 aTOp npOMblBaiOT AHCTHJIJIHpOBaHHOH boaoh AO 

OTcyrcTBHH peaKmm c AgN0 3 Ha hohm xjiopa b npoMbiBHtix BO^ax h cyniaT noA 
BaKyyMOM npn 75°C ao nocro^HHoro Beca. riojiynaiOT KaTajnoaTop Pd/Sib.l c 
coAep^caHHeM namiaAHa 0.5 Mac. %. 

3jieKTpoHHoe MHKpo30HAHpoBaHHe rpaHyji KaTajiH3aTopa npoBOAHT 
CKaroip ob aHHCM cpe3a rpaHyji no AHaMerpy Ha MHKpoaHajiH3 aTop e MAP-3 3ohaom 
AHaMerpOM 1-2 mkm npn ycKopafomeM HanpjDKemiH 20 kB h TOKe 20-30 hA. B 
KanecTBe xap aicrcp hcthkh pacnpeAejieHHH aKTPiBHoro KOMnoHeHTa no 3epHy 
KarajiH3aTopa Hcnojib3yK>T napaMerp A, xapaKTeproyiomHH TOJimimy aicrHBHoro 
cjio* MeTajuia b mkm Ha 1/2 BbicoTbi mnea. 

flaHHBie no pacnpeAejieHHio Hacriin najuiazfun n pyreHiM b KaTajnreaTopax, 
np htotob jieHHtix b co otb ctctbhh c npHBeAeHHMMH b HacTOJOAeM naTeHTe 
npuMepaMH, npeACTaBJiem>i b Ta6jnme 2. 

TIpuMep 2. KaTajimaTop roTOBar KaK b npimepe 1, ho bmccto boahoto 
pacTBopa H 2 PdCl 4 HcnojibsyiOT RuOHCl 3 (0.191 moWji; 13 mji), a KomjeHTpamix 
pacTBopa Na 2 C0 3 (13 mji) cooTBercxByer 0.382 mojib/ji; Na 2 C0 3 : H 2 PdCl 4 =2:1. 
nojiynaiOT KaTajnoaTop Ru/Sib. 1 c coAep^aHHeM pyreim* 0.5 Mac. %. 

IIpuMep 3. KaTajiH3aTop totobht coBMecTHbiM HaHeceHHeM Ru h Pd c 
Hcnojib30BaHHeM b KanecTBe npeAiHecTBemiHKOB MeTajuioB BOAHbix pacTBopoB 
RuOHCl 3 h H 2 PdCl4 5 cooTBercTBeHHO. JJjix 3Toro b i^huhhaphhcckhh spamaeMbm 
peaicrop 3arpy^:aK)T 50 r yrjiepoAHoro HoctrrejiH MapKH Sibunit 1. 13 mji boahoto 
pacTBopa Na 2 C0 3 (0.371 moWji) h 13 mji H 2 PdCl4 (0.109 mojWji)+RuOHC1 3 (0.076 

MOJIb/jl) C OAHHaKOBOH o6*beMHOH CKOpOCTbK) (2.5 MJl/MHH) B MOJIHpHOM 

cooTHomeHHH Na 2 C0 3 : (Ru + Pd) = 2:1 noAaiOT b (^opcymcy h nojiyneHHyio CMecb 
pacnbijiHioT b peaicrop. KaTajiH3aTop BbirpyacaiOT h cymaT noA BaKyyMOM npH 70 °C 
AO nocroHHHoro Beca. IlocjieAyioiAHe onepamm BOccraHOBjieHim, npoMbiBKH h 

9 



cyniKH aHajioraqHBi npiaiepy 1. IIojryiaiOT KaTajiH3aTop (Ru-Pd)/Sib. 1 c 
coaep»:aHHeM pyreHiM 0.2 Mac. % h nanjiaflHH 0.3 Mac. %. 

IIpuMep 4. B m«iHHApHHecKHH BpamaeMbifi peaicrop 3arpyacaiOT 50 r 
yrjiepoflHoro Hocirrejra MapKH Sibunit 1. 26 mji aaoraoKHCJioro boahoj-o pacTBopa 
Pd(N0 3 ) 2 (0.091 MOjn,/ji) c KOHqeHTpauHefi cbo6o«hoh HN0 3 , paBHofi 170 r/ji, 
noflaiOT b 4>opcyHKy h nojiyneHHyfo CMecb pacnburaioT co cKopocTbio 5 mji/mhh b 
peaicrop. OGpaseu noMemaiOT b Tpy6iaTbifi peaicrop h cyinar b tokc Bosayxa npn 
noBbnneHHH TeMneparypw b TeneHHe 1 qaca no 120°C h BbiflepacHBaiOT npn 3 toh 
TeMnepaType eme 2 <mca. 3aTe M Bosnyx saMeiunoT Ha asoT h noBbmiaiOT 
TeMnepaTypy no 250°C (npn stoh TeMnepaType npoTeKaer pa3Jio>KeHHe Pd(N0 3 ) 2 no 
OKCH^a najuiaflHs). B 3thx ycjioBHax o6pa3en, BbmepatHBaioT 3 naca, 3aTeM 
oxjiaacaaiOT no 150°C. Ranee npn stoh TeMnepaType a30T 3aMemaK>T Ha BOflopoa n 
BoccraHaBjiHBaiOT KaTajrasarop 1 nac npn 150°C c nocjieayiomHM noffbeMOM 

TeMneparypbi no 250°C h BbwepjKKOH npn stoh TeMnepaType 2 naca. CimacaioT 

TeMnepaTypy c 250°C no 40°C, npn stom npn 1 10°C BbrreciunoT Boaopoa aaoTOM. 

nojiynaiOT KaTajmsaTop Pd/Sib.l c coaepacamieM najijiajnm 0.5 Mac. %. 

ITpnroTOBJieHHbiH TaKHM cnoco6oM KaTajncaTop Hcnojib3yK>T b npnMepax 24, 25 

npn cHHTe3e 6HMeTajuiHHecKnx KaTajncarbpoB. 

JJpuMep 5. KaTajiH3aTop roTOBST Kaic b npHMepe 4, ho BMecro a30THOKHCJioro 
BOflHoro pacTBopa Pd(N0 3 ) 2 ncnojibsyioT 26 mji asoTHOKHCjioro BOflHoro pacTBopa 
RuNOOICbV (0.091 mojhVji) c KOHHeHTpainren cbo6oahoh HN0 3 , paBHofi 170 r/ji. 
nojiynaiOT KaTajra3arop Ru/Sib. 1 c coflep^ainieM pyreHHa 0.5 Mac %. 

TIpuMep 6. KaTajnoaTop roTOBjrr cobmccthmm HaHeceHneM Ru h Pd c 
Hcnojib30BaHHeM b KanecTBe npeflinecTBeHHHKOB MeTajijiOB boahmx a30THOKHCjn>ix 
pacrrBopoB RuNO(N0 3 ) 3 h Pd(N0 3 ) 2 , cooTBercTBeHHo. JXjvi aroro b 
UHjiHHflpHHecKHH BpamaeMbifi peaKTop 3arpy»aK)T 50 r yrjiepojnroro hochtcjih 
Mapicn Sibunit 1. 26 mji a30THOKHCJioro bojjhoto pacrreopa RuNO(N0 3 ) 3 (0.038 
moWji) + Pd(N0 3 ) 2 (0.054 moWji) c KOHueHTpainieH cbo6oahoh HN0 3 , paBHofi 
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170r/ji, no^aiOT b 4>opcyHKy h pacnbijiHioT co CKopocTtio 5 mji/mhh b peairrop. 
riocjieA>TOu^He onepai^HH cyniKH, npoKamcH h BoceraHOBjiemDi aHajiora^HBi 
npHMepy 4. IIojiyHaiOT KaTajmsarop (Ru-Pd)/Sib. 1 c coAep^aHHeM pyreim* 0.2 Mac. 
% h najinaAH^ 0.3 Mac. %. 

TIpuAtep 7 (cpaenumeiibHbiu) . KaTajiH3aTop totobht KaK b npHMepe 4, ho 
bmccto yrjiepoAHoro Hoctrrejia MapKH Sibunit lHcnojn>3yiOT kokocobhh yrojib CG- 
5. nojiynaiOT KaTajnoaTop Pd/CG-5 c coAep^aroieM najuiaflH* 0.5 Mac. %. 

TIpuMep 8 (npomomun). KaTajnoaTop roTOBjrr KaK b npHMepe 3, ho bmccto 
yrjiepoAHoro HocurejiH MapKH Sibunit lHcnojib3yK)T kokocobbih yrojib CG-5. 
IlojiyHaiOT KarajiH3aTop (Ru-Pd)/CG-5 c coAep>KainieM pyTeHHa 0.2 Mac. % h 
nanjiaAHJi 0.3 Mac. %. 

JJpuMep 9. KaTajm3a*rop totobht KaK b npHMepe 3, ho b <f)opcyincy noAaiOT 
13 mji boahoto pacrBopa Na 2 C0 3 (0.366 mojib/ji) h 13 mji H 2 PdCl 4 (0.145 
mojib/ji)+RuOHC1 3 (0.038 moWji); Na 2 C0 3 : (Ru + Pd) = 2: 1 . nojiynaioT 
KaTajiH3 aTop (Ru-Pd)/Sib.l c coAepxcaHHeM pyTeHira 0.1 Mac. % h najijiaAHH 0.4 
Mac. %. 

IIpuMep 10. KaTajra3aTop roTOB^T KaK b npHMepe 3, ho b 4>opcyjncy noAarcrr 
13 mji BOAHoro pacreopa Na 2 C0 3 (0.376 moWji) h 13 mji H 2 PdCl 4 (0.073 
MOJib/ji)-hRuOHCl 3 (0. 1 15 moWji); Na 2 C0 3 : (Ru + Pd) = 2: 1 . nojiynaiOT 
KaTajM3 aTop (Ru-Pd)/Sib.l c coAep>KaHHeM pyreHHH 0.3 Mac. % h najijiaAHH 0.2 
Mac. %. 

ITptiMep 77. .KaTajiH3aTop totobot KaK b npHMepe 6, ho b 4>opcymcy noAaiOT 
26 mji a30THOKHCJioro BOAHoro pacTBOpa RuNO(N0 3 ) 3 (0.019 mojib/ji) + Pd(N0 3 ) 2 
(0.073 mojib/ji) c KomjeHTpaiiHefi cbo6oahoh HN0 3j paBHofi 170 r/ji. IIojiy^aiOT 
KaTaJimaTop (Ru-Pd)/Sib. 1 c coAep^caHHeM pyreHHH 0.1 Mac. % h najijiaAHH 0.4 
Mac. %. 



RuNO(N0 3 ) 3 roTOBOT ynapHBaraeM ao cKponoo6pa3Horo coctcxshhh BOAHoro RuOHCl 3j 
pacxBopeHHeM ocTanca b KOHncinpHpoBaHHOH HN0 3 , c nocjieAyiomHM ynapHBanHeM pacrBopa ao 
cnponoo6pa3Horo cocroHHaa. 3aTeM Ao6aBjimoT KorajempHpoBaHHyio HN0 3 h bhobb ynapHBaiOT. 

OCTaTOK paCTBOpJIK)T B BOAe AO Heo6xOAHMOH KOHAeHipaAHH Ru. 
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IJpuMep 12. KaTajrasaTop totobht KaK b npHMepe 6, ho b $opcyHKy noAaiOT 
26 mji aaoraoKHcjioro BOAHoro pacrBopa RuNO(NQ 3 ) 3 (0.057 mojib/ji) + Pd(N0 3 ) 2 
(0.036 mojib/ji) c KomjeHTpaijHeH cbo6oahoh HN0 3 , paBHofi 170 r/ji. nojiy^aiOT 
KaTajiHsaTop (Ru-Pd)/Sib. 1 c coAepacatmeM pyreHH* 0.3 Mac. % h najuiaAHa 0.2 
Mac. %. 

IIpuMep IS. KaTajiH3aTop totobot KaK b npHMepe 5, ho HcnojiB3yiOT 26 mji 
aaoTHOKHCJioro boahoto pacTBopa RuNO(N0 3 ) 3 (0.038 mojib/ji) c ko HijeHTp ann eii 
cbo6oahoh HN0 3 , paBHoS 53 r/ji. rioJiynaiOT KaTajinsaTop Ru/Sib.l c coAep>KaHHeM 
pyreraia 0.2 Mac. %. npnroTOBJieHHBiH TaKHM cnoco6oM KaTajiH3aTop HcnojiB3yK>T b 
npHMepe 18 npn chhtc3c 6HMerajttiH*iecKHx KaTajiraaTopoB. 

IIpuMep 14. KaTajiH3aTop totob^t KaK b npHMepe 13, ho Hcnojn>3yiOT 26 mji 
asoraoKHCJioro boahoto pacrraopa RuNO(N0 3 ) 3 (0.038 mojib/ji) c KomjeHTpaimeii 
cboGoahoh HN0 3 , paBHOH 170r/ji. nojiynatOT KaTajmsaTop Ru/Sib.l c 
coAep^aHHeM pyreHH* 0.2 Mac %. npHroTOBjieHHBifi TaKHM cnoco6oM KaTajiH3 aTop 
HcnojiB3yiOT b npHMepe 19 npn CHHTe3e 6HMerajuiHHecKHx KaTajiH3aTopoB. 

IIpuMep 15. KaTajm3aTop totobot KaK b npnMepe4, ho Hcnojn>3yiOT 26 mji 
asoTHOKHCJioro BOAHoro pacrBopa Pd(N0 3 ) 2 (0.054 mojib/ji) c KOHijeHTp aijHefi 
cbo6oahoh HN0 3 , paBHOH 53 r/ji. nojiynaiOT KaTajiH3aTop Pd/Sib.l c coAep^aHHeM 
najuiaAM 0.3 Mac %. lip htotob jichhbih TaKHM cnoco6oM KaTajnrcaTop ncnojiB3yioT 
b npHMepax 20, 22 npn CHHre3e 6HMeTajum*iecKHx KaTajiH3 aTopOB . 

IIpuMep 16. KaTajncaTop totobht KaK b npHMepe 15, ho HcnojiB3yK)T 26 mji 
asoTHOKHCjioro BOAHoro pacrBopa Pd(N0 3 ) 2 (0.054 mojib/ji) c KOHijeHTpaijHeH 
cbo6oahoh HN0 3 , paBHOH 170 r/ji. nojiynaiOT KaTajiH3aTop Pd/Sib. 1 c coAepxcaHHeM 
najuiaAHH 0.3 Mac %. Op htotob jichhbih TaKHM cnoco6oM KaTajra3aTop HcnojiB3yioT 
b npHMepe 21 npn CHHTe3e 6HMeTajuiHHecKHx KaTajiraaTopoB. 

ITpuMep 17. KaTajiH3aTop roTOB^rr KaK b npHMepe 1, hob (jDopcymcy noAaiOT 

C OAHHaKOBOH o6BeMHOH CKOpOCTBIO (2.5 MJl/MHH) B MOJIHpHOM COOTHOIHeHHH 

Na 2 C0 3 : H 2 PdCl 4 = 2:1 BOAHBie pacraopBi Na 2 C0 3 (0.218 mojib/ji; 13 mji) h H 2 PdCl 4 
(0.109 mojib/ji; 13 mji). IIojiyHaiOT KaTajnrcaTop Pd/Sib.l c coAep^camieM najuiaAHH 
0.3 Mac. %. IlpHroTOBJieHHBiH TaKHM cnoco6oM KaTajiH3 aTOp HcnojiB3yiOT b npHMepe 
23 npn CHHre3e 6HMerajuiHHecKHx KaTajiroaTopoB. 
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TIpuMep 18, KaTajiH3aTop totobht KaK b npHMepe 17, ho BMecro Sibunit 1 
Hcnojib3yiOT Ru/Sib.l H3 npHMepa 13. riojiynaiOT KaTajra3aTop Pd/Ru/Sib.l c 
co^ep^KaHHeM pyTemui 0.2 Mac. % h najuiaAHH 0.3 Mac. %. 

ITptiMep 19. KaTajiH3aTOp totobht KaK b npHMepe 15, ho BMecro Sibunit 1 
5 Hcnojib3yiOT Ru/Sib.l H3 npHMepa 14. riojiynaiOT KaTajiraaTop c Pd/Ru/Sib.l 
coAep^eaHHeM pyTemia 0.2 Mac. % h najuiaAHfl 0.3 Mac. %. 

ITptiMep 20. KaTajiH3axop totobot KaK b npHMepe 2, ho b 4)opcyHKy n0/ n;aioT 

C OAHHaKOBOH oGteMHOH CKOpOCTbK) (2.5 MJl/MHH) B MOJiapHOM COOTHOnieHHH 

Na 2 C0 3 : RuOHCl 3 =2:1 boahbic pacrBopw Na 2 C0 3 (0.152 mojib/ji; 13 mji) h 
10 RUOHCI3 (0.076 mojib/ji; 13 mji), a BMecro Sibunit 1 Hcnojrb3yioT Pd/Sib.l H3 
npHMepa 15. IToxryHaiOT KaTanH3aTop c Ru/Pd/Sib. 1 co^ep^caHHeM pyreHHH 0.2 Mac. 
% h najijiaAHH 0.3 Mac. %. 

ITptiMep 21 . KaTajiH3aTop totob^t KaK b npHMepe 13, ho BMecro Sibunit 1 
Hcnojib3yK)T Pd/Sib.l H3 npHMepa 16. nojiynaiOT KaTajiH3aTop c Ru/Pd/Sib.l 
15 coAep^caHHeM pyTeHHJi 0.2 Mac. % h najniaAHH 0.3 Mac. %. 

ITptiMep 22. KarajiH3aTop totobot KaK b npHMepe 14, ho bmccto Sibunit 1 
HcnojiKsyiOT Pd/Sib.l H3 npHMepa 15. IIojiyHaiOT KaTajiH3 aTop c Ru/Pd/Sib.l 
coAep^camieM pyTemra 0.2 Mac. % h najinajpiH 0.3 Mac. %. 

ITpuMep 23. KaTajra3aTop totobht KaK b npHMepe 13, ho BMecro Sibunit 1 
20 Hcnom>3yioT Pd/Sib.l H3 npHMepa 17. nojiynaioT KaTajiH3aTop c Ru/Pd/Sib.l 
coAep^caHHeM pyreHHH 0.2 Mac. % h najuiaAHH 0.3 Mac. %. 

ITpuMep 24. B ipuiHHApHnecKHH BpamaeMbifl peaicrop 3arpy^caK)T 50 r 
Pd/Sib.l, npHTOTOBJieHHoro b npHMepe 4. Boahbih pacTBop HfePtCk (0.0099 mojib/ji; 
26 mjt) no^aioT b (^opcyHKy H pacnwjiaiOT co CKopocrbio 5 mji/mhh b peaicrop. 
25 IlocjieAyiomHe onepaijHH BOCcraHOBJieHHH, np o mbib kh h cyniKH aHajioraHHbi 
npHMepy 1. IIojiyHaiOT KaTajiH3 aTop Pt/Pd/Sib.l c coAep^caHHeM njiaTHHbi 0.1 Mac. 
% h najmajjHH 0.5 Mac. %. 

ITptiMep 25. KarajiH3aTop idtobht KaK b npHMepe 24, ho BMecro EkPtCle 
Hcnoiib3yK)T boahbih pacTBop RI1CI3 (0.019 moWji; 26 mji). nojiynaiOT KaTajiH3 aTO p 
30 Rh/Pd/Sib.l c coflep^aHHeM poahh 0.1 Mac. % h najuiaAHH 0.5 Mac. %. 
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UpuMepu 26-27. Kaxajnmxopu potobsx kek b npHMepe 4, ho KOHHeHxpaun* 
cbo6o«hoh HN0 3 cocxaB^er 37 r/* (npHMep 26) H 147 r/* (n P HMep 27). Ho^ 
KarajiHsaTopbi Ru/Sib. 1 c coflepacamieM najijiaan* 0.5 Mac. %. 

25. Kaxaji^axop i-otobsx KaK b npHMepe 1, ho b (popcymcy noaarox 
13 m, Bo^Horo pacrBopa Na 2 C0 3 (0.727 moW.) h 13 m* H 2 PdCl 4 (0.363 moW,); 
Na 2 C0 3 : Pd = 2:1. nojiy^ox Kaxa^saxop Pd/Sib.l c coaepacanneM najuiaflH* 1.0 
Mac. %. 



25 
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UpuMep 29. KaxaoiHaaxop roxoB>rx KaK b npHMepe 1, ho b (popcyHKy n0flaK)T 
13 mji Bo^Horo pacxBopa Na 2 C0 3 (1.453 moW.) h 13 mh H 2 PdCl 4 (0.727 moW,); 
Na 2 C0 3 : Pd =2:1. Hojiynajox Kaxajnmxop Pd/Sib.l c conepacaHneM najiwa 2.0 



Mac. % 



IIpuMe P 30 (cpa6Hume nhHbl u). Kaxajmaaxop foxobht KaK b npimepe 4, ho 
BMecTO yraepoflHoix) HocnxejiH MapKH Sibunit 1 HcnojiBsyjox aKTHBHBm yroin, AP-E 
nOJiyqaK)T raxajimaxop Pd/AP-B c coflepacaimeM najuia^ 0.5 Mac. %. 

npuMepSI (cpaeHumejiMiy.KxrvmzxTov roxosax KaK b npHMepe 4, ho 
BMecxo yr^epoflHoro HocHxe** m3 P kh Sibunit 1 ncno^yjox 3kxhbhi>ih yronl L- 
2702. no^yn^x Kaxajmsarop Pd/ L-2702 c coaepacaHHeM mumaaHs 0.5 Mac. %. 

n P uMep32 (cpaeHumen b » b iu). Kaxajmsaxop roxoBax KaK b npHMepe 4, ho 
BMecxo yrjiepo^Horo HocHxe** MapKH Sibunit 1 Hcno^synox aKimm-iH yrojn, FB-4. 
Ilo^arcx Kaxajmaaxop Pd/FB-4 c coaepacamieM najijiaflna 0.5 Mac. %. 

npuMe P 33 (cpae»umen b „ b iu). Kaxiuimaxop roxosax kek b npHMepe 1, ho 
BMecxo ymepoflHoro nocnxe^a MapKH Sibunit 1 ncno^yiox ynxepoflHBril Maxepna* 
KBV-1. nojiynaHrr Kaxa^axop Pd/KBY-1 c coaepacanneM najijia^H 0.5 Mac. %. 

IIpuMep 34 (cpaeHumen b H b iu). Kaxa^axop roxoBax kok b npHMepe 1, ho 
BMecxo ymepoflHoro HocHxejia MapKH Sibunit 1 HcnojiBsywx kokocobmh yro^B CG- 
5. Ilojiyraox Kaxajncaxop Pd/CG-5 c coaepacaHHeM namiafliM 0.5 Mac. %. 

npuMep 35 (npomomun). Kaxajraaxop roxoBjrr coBMecxHtiM HanecenneM Pt 
h Pd c Hcnojn>30BaHHeM b KanecxBe npemnecxBeHHHKOB mcx^ob bo^ix 
pacxBopoB H 2 PtCl 6 h H.PdCl,, cooxBexcxBenHo. fl™ axoro b i^HjiHH^njHiecKHH 
BpamaeMBiH peaicrop aarpyacaKrr 50 r kokocoboto ynia CG-5. 13 mji BO «Horo 
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pacxBopa Na 2 C0 3 (0.330 moWji) h 13 mji H 2 PdCl4 (0.145 MOHb/ji)+ H 2 PtCl 6 (0.020 

MOJIb/jl) C OAHHaKOBOH o6l>eMHOH CKOpOCTbK) (2.5 MJl/MHH) B MOJlflpHOM 

cooTHoiuemiH Na 2 C0 3 : (Pt + Pd) = 2: 1 no^aiOT b $opcyHKy h nojiyieHHyio CMecb 
pacnbuiHioT b peaicrop. KaTajiH3aTop BbirpyacaiOT h cyniaT noA BaKyyMOM npn 70 °C 
AO nocTo^HHoro seca. nocjieAyiomHe onepaupnH BoccTaHOBjieraiH, npoMbiBKH h 
cyinKH aHajiorHHHbi npHMepy 1. ITojiy^aEOT KaTajiHaaTop (Pt -Pd)/CG-5 c 
coAep^aHHeM njiaraHbi 0. 1 Mac. % h najuiaAHx 0,4 Mac. %. 

UpuMep 36. B craKaH peaicropa (4561 Mini Parr Reactor) H3 Hep>KaBeK>meH 
CTajra 3arpy^caiOT 150 mji AHCTHJiJinpoBaHHofi H 2 0 h 12.9 r HeonmijeHHOH 
Tepe<t)TajieBOH KHCJiOTbi, coAepaeamefi 8000 m.a. n-Kap6oKCH6eH3ajn>AernAa h 126 
m.a. n-TOJiyHJioBOH KHCJiOTbi. ^Kopb MeniajiKH nepeo6opyAOBaH Taic, hto oh ™eeT 
bha cernaTOH Kop3HHKH ? npeAHa3HaHeHHOH ajih noMememra b Hee rpaHyji 
KaTajimaTopa. TpaHyjibi KaTajiraaTopa, np HroTo b jieHHo ro no npHMepy 1, b 
KOJiHnecTBe 0.170 r 3arpy^icaioT Ha aho kop3hhkh. Kop3HHKy 3aKpenjiHK>T Ha 
crrep^ceHb MeinajiKH. Ilocjie 3Toro KpbmiKy aBTOKJiaBa oAeBaiOT Ha craKaH h nnoTHo 
3aBHHHHBaiOT. Peaicrop no aco e ahhhiot k CHcreMe. npoAysaioT cncTCMy a30T0M, 
3aTeM boaopoaom, h aoboast AaBjieHHe boaopoaom ao 14 aTM. Ha naHejra 
ynpasjieraia 3aAaiOT TeMnepaTypy 250°C h BKjuonaiOT Harpes nenn. IIpH 
AOCTH^ceHHH b peaicrope 3aAaHHoS TeMneparypbi BmnonaiOT nepeMeuiHBaiomee 
ycrpoHCTBO, o6opyAOBaHHoe MarmrrHbiM npHBOAOM (cKopocrb Bp am emui -240 
o6./mhh). BpeMK BKjiioHeHHa: nepeMeniHBaHHH chhtoiot HanajiOM onbiTa. 
npoAOJDKHTejibHocTb oiibiTa cocTaBjweT 3 naca. Pea^HOHHyio Maccy oxjiaac^aiOT h 
npoAysaiOT ycrraHOBKy a30TOM. Otkp bib aiOT peaicrop, otcocahmiot Kop3HHKy c 
KaTajm3aTopoM ot crep^cHH MeniajiKH h H3BJieKaioT KaTajra3aTop. CoAep^cHMoe 
aBTOKJiaBa (cycneH3Hio TepecJyrajieBOH khcjiotbi b BOAe) nepeHoarr Ha ctckji^hhwh 

(J)HJIKip, 4>HJIbTpyK)T, npOMblBaiOT AHCTHJIJIHpOBaHHOH boaoh (50 mji) h 

Bbicy uihb aiOT noA BaKyyMOM npn 75°C b TeneHHe 2 nacoB. C no Jiy ^eHHo ro nopounca 
TepecjrrajieBon khcjiotbi OT6npaK>T npo6bi Ha aHajnrc npHMecen. 

CoAep^caHHe n-Kap6oKCH6eH3ajn>AerHAa b onmneHHOH Tepe^TajieBoii 
KHCJiOTe onpeAejwiOT c noMomwo ymiBepcajibHoro nojinporpa^a OH- 105 
BonbTaMnepoMerpHnecKHM mctoaom b AH<|><t>epeHHHajibHOM pe^mvie nojrapn3aipiH 
Ha pxyTHO-rpa4)HTOBOM 3JieicrpOAe no aHajurniHecKOMy CHraajiy c MaKCHMyMOM npn 

15 



10 



# 

noxeHioiajie -1.07 B, nponopuHOHajibHOMy KOHueHxpaijHH n-Kap6o K CH6eH3ajH>- 
flerafla b xepetpxajieBofi KHcjioTe. 

KoHueHxpanmo n-xojiyHjioBoii khchoth b OHHqeHHOH xepe^xajieBofi 
KHcjxoxe onpesejMioT Mexo^oM jkhakocxhoh xpoMaxorpa<i>HH bwcokofo flaBjieroiH Ha 
acHflKOCTHOM xpoMaxorpa<i>e M^HxpoM-4. HaBecKy xepe^xajieBoS khcjioxm 
pacTBopsioT b 0.3M NH4H 2 P0 4 h anajiHaHpyjox na KOJioHxe 2x80 mm c 
HenoflBit^HOH 4>a30H - aHHOHoo6MeHHOH cmojioh Partisil, 10 SAX ( Watman). 

Ubcxhocxb (npospaHHocrb) o^HmeHHOHTepecprajieBOH khcjioxm onpeaejiaiox 

npaMBIM H3MepeHHeM OHXHHeCKOH IIJIOTHOCTH BOflHO-mejlOMHBIX paCTBOpOB npn 340 

h 400 hm. fljix aroro 1.5 r OHHmeHHOH TepeiJrrajieBOH khcjioxm pacxBop*K>x b 10 mji 
2 M pacxBopa KOH. PacrBop npeflBapHxenbHo H,eHxpH(|)yrHpyiox b xeHeHHe 15 mhh 
npn ckopocth BpameHHS 3000 o6./mhh. OriTH i jecKyio njioxnocxb H3Mep*K>x na 
cneKipo(poxoMerpe (b nanieM cjiynae - Specord M40) b KBapijeBbix Kioeexax 
xojimnHOH 10 mm oxHOCHxejitHo 2 M pacxBopa KOH npn 340 h 400 hm. 

AHaiiHXHHecKHe aaimbie no KaiecxBy xepe^xajieBoii khcjioxm, OHHmeHHofl 
3xhm chocoGom H a Kaxajmsaxopax, npHroxoBjieHHBix b cooxbcxcxbhh c 
npHBefleHHbiMH Btmie npHMepaMH, npe«cxaBjieHti b xa6jnme 3 . 

npuMep 37. Cnoco6 ohhcxkh xepefcxajieBofi khcjioxm aHajioraqeH npn M epy 
35, c xe M oxjiHHHeM, hxo b KopaHHKy sarpyacaiox 0.340 r Kaxajnoaxopa. IIpH 3 xom 
KaxajiHsaxop nocjie onbixa (mnaia) Henocpe^cxBeHHo b KopaHnxe npoMbmarox 
AHcxnji^poBaHHOH BOflofi h Hcnojibayjox b cjieayiomeM inncjie. 
npofloJiHCHxenBHocxb HcnbixaHHH oflHoro oGpasna cocraBjiHer ox nexbipex *o iihxh 

iniKJIOB. 

AHajraxHHecKHe aaHHbie no KanecxBy xepe(j>xajieBOH khcjioxm, OHHmeHHOH 
3xhm cnoco6oM H a Kaxajmsaxopax, npHroxoBjieHHMx b cooxbctctbhh c 
npHBe«eHHbiMH Bbmie npHMepaMH, npejjcxaBjieHM b xa6jiHne 4. 

npujvtep 38. Cnoco6 ohhcxkh xepe<i)xajieBOH khcjioxm aHajioniHeH npHMepy 
36, c xe M oxjiHHHeM, hxo onncxKy ocymecxBjiaiox H a Kaxajmsaxopax, 
npHroxoBjieHHbix no npHMepaM 3 h 34, np H noBbmieHHOM HanajibHOM coaepacamm 
30 n-Kap6oKCH6eH3ajibflerHaa, paBHOM 30 000 m.jj. 
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AHajiHTHHecKHe Aamibie no KanecTBy TepecJyrajieBoft khcjiotm, oqHmeHHOH 
3THM cnoco6oM ? npeACTaBjieHM b Ta6jrai;e 5. 

TIpuMep 39. B CTaicaH H3 Hep;acaBeiomeH CTajm cmkoctmo 750 mji 
(pacTBopHTejifc) 3arpy^caK)T 500 mji ^HCTHjumpOBaHHOH H 2 0 h 25 r HeoHHmeHHofi 
TepecJmuieBOH khcjiotm, coAep^ca^eg 3552 m.a. n-Kap6oKCH6eH3ajn>AerHAa h 126 
m.A- n-TOJiyHjioBOH khcjiotm. riocne 3Toro KpbiniKy aBTOKjiasa OAesaiOT Ha craKaH h 
njioTHo 3aBKHHHBaioT. Ha cerKy peaicropa, npeAcraBjraiomero co6oh Tpy6Ky H3 
Hep^caBeiomeH crrajiH c BHyrpeHHHM AHaMerpoM 10 mm co cjihbhmm otb ep cth eM Ha 
BbicoTe 110 mm ot moKHefi cerKH, 3acbinaiOT 2.0 r KaTajnreaTopa, npnroTOBjieHHoro 
no npHMepy 1, h 3aKpenjiHK»T CBepxy BTopofi cctkoh. E[oACoeAHHHK)T peaicrop k 
pacTBopirrejno. CrcuBHoe OTBepcTHe peaicropa nepe3 TepMOCTarapyeMMH CTanbHOH 
KanHjuiap repMexHTOo cocahhhiot c Kp Hcrraji jih3 aTopo m, npeAcraBjunomeM co6oh 
aBTOKjiaB H3 Hep^caBeiomefi crajin cmkoctmo 750 mji. PacTBopirrejib, peaicrop h 
KpHcrajijimaTop pa3MemeHbi b oGorpeBaeMOM TepMOcrraTe. npoAysaiOT CHcreMy 
a3oroM, 3aTeM boaopoaom c 6ap6oTa^ceM H 2 nepe3 BOAHyio cycneH3HK> 
TepetfnrajieBOH khcjiotm b pacrBopirrejie, h aoboaht AasjieHHe boaopoaom ao 1 0 aTM. 
Ha naHejm ynpaBjieinDi 3aAaioT TeMnepaTypy 250°C h BKJifonaioT Harpes 
TepMocraTa. ITpn ycraHOBJieHira b cncxeMe 3aAaHHOH TeMnepaxypM c noMonjMo 
peryjiOTOpa noTOKa ra3a b pacTBopnrejib c no ctohhho h o6i>eMHofi cKopocn>io 
noAaiOT BOAopoA- IToctojihctbo AaBjiemDi b CHcreMe noAAep^HBaioT peryjiHTopoM 
AaBjiemm "ao ce6x", pacnojuxaceHHBiM Ha bmxoac m KpHCTajuiH3aTopa. Ilo Mepe 
nocrynjieHHH ra3 BBrrecHHer pacreop Tepe(j)TajieBOH khcjiotm H3 pacTBOpHTejia b 
peaicrop, npH stom pacTBop Tepe^TajiesoH khcjiotm c no cto>ihhoh CKopocrMo 
npoAaBjiHBaerc^ nepe3 cjioh KaTajra3aTopa CHH3y BBepx h cjiHBaercn nepe3 cjiHBHoe 
OTBepcrae b KpHCTajuiH3aTop. IIpoAOJi^cHTejiBHOcTB « nep e a^b jiHB aHiM» pacTBopa 
nepe3 peaicrop cocTasjiHeT 8 nacoB. PeaKiuiOHHyio Maccy oxjiajKAaiOT h npoAysaioT 
ycraHOBKy a30TOM. CoAepxcHMoe KpHCTajumsaTopa (cycneH3Hio TepecJrrajieBOH 

KHCJIOTM B BOA©) nepeHOCHT Ha CTCKJIHHHblH (^HJIBTp, (J)HJIbTpyiOT, np OMMBaiOT 

AHCTHJumposaHHOH boaoh (100 mji) h b Mcy ihhb aiOT noA BaKyyMOM npH 75°C b 
Te^eHHe 2 nacoB. C nojiyneHHoro noponiKa Tepe<J)TajieBOH khcjiotm oTSnpaioT 
npoGti Ha aHajiH3 npHMeceft. 
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AHajmraqecKHe nanm>ie no KanecTBy TepeijrrajieBOH khcjiotbi, OHHmeHHofi 
3THM cnoco6oM Ha KaTajiH3aTopax, np uroTO b ji e hhbix b co otb ctctb hh c 
npHBeAeHHLiMH Btinie npHMepaMH, npe^crraBJieHBi b Ta6jmqe 6. 

KaK BHflHO H3 npHMepoB h Ta6jini^ npefljiaraeMoe n3o6pereHHe no3BOJiHeT 
o™maTb Tepe<|)TajieByK> khcjioty ao HH3Koro ocrraTOHHoro co^ep^amM n- 
Kap6oKCH6eH3ajtbflerHfla, hto ho3bojmct npe^JiaraeMOMy cnoco6y ohhctkh HairrH 
nrHpoKoe npHMeHeHHe b xHMHHecKofl npoMbiinjieHHocTH. 
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Ta6jiHua 2. Cbohctbs KaTajiH3aTopoB 



1 TJX Jf #3*"* <1 

iipHMcpa 


CocraB KaTanH3aTopa, 
Mac. % 


Pacnpe^ejieHHe Merajuia no rpaHyjie, mkm 


AORu 


Acp. 2 ) Ru 


A Pd 


Acp. Pd 


1 


0.5%Pd/CH6.1 






27-75 


38 


2 


0.5%Ru/Ch6.1 


18-45 


32 






3 


(0.2%Ru-0.3%Pd)/CH6. 1 


30-91 


44 


19-82 


38 


4 


0.5%Pd/CH6.1 






58-410 


302 


5 


0.5%Ru/Ch6.1 


220-384 


293 






6 


(0.2%Ru-0.3%Pd)/CH6. 1 


90-339 


240 


90-298 


249 


7 


0.5%Pd/CG-5 






18-75 


41 


8 


(0.2%Ru-0.3%Pd)/CG-5 


12-48 


26 


9-42 


22 


10 


(0.3%Ru-0.2%Pd)/Cn6. 1 






22-79 


44 


14 


0.2%Ru/Ch6.1 


pa3Mtrr 


>475 






15 


0.3%Pd/Cn6.1 






261-597 


371 


16 


0.3%Pd/CH6.1 






477-1530 


988 


17 


0.3%Pd/C H 6.1 






17-123 


46 


18 


0.3%Pd/0.2%Ru/Cn6.1 


34-716 


285 


pa3Mi>IT 


>580 


19 


0.3%Pd/0.2%Ru/CH6. 1 


pa3Mtrr 


>766 


56-183 


134 


20 


0.2%Ru/0.3%Pd/CH6. 1 


28-206 


92 


14-597 




21 


0.2%Ru/0.3%Pd/Cn6. 1 


178-505 


286 


322-1 




22 


0.2%Ru/0.3%Pd/CH6. 1 


64-673 


396 


56-1150 


200 


23 


0.2%Ru/0.3%Pd/Cn6. 1 


159-430 


302 


17-239 


90 


26 


0.5%Pd/CH6.1 






51-232 


121 


30 


0.5%Pd/AP-B 






45-250 


128 


31 


0.5%Pd/L-2702 






58-287 


150 


32 1 


D.5%Pd/FB-4 






7-29 


17 


34 1 


).5%Pd/CG-5 






6-40 


18 



napaMeip A xapaKTepjreyeT TOJimiray aKTHBHoro cjio* b mkm Ha 1/2 
BbicoTbi nHKa pacnpe^ejieHiiH MeTajina b npHnoBepxuocTHOM cnoe 
rpaHyjibi; 

Acp. - cpe^Hee apH(J)MeTHHecKoe napaMCTpa A. 
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Ta6jimj[a 3. XapaicrepHCTHKH T<DK, o*rame H HOH no cnocoSy b cootbctctbiih c 
npHMepoM 36 



No 
npHMepa 


CocraB KaTajnoaTopa, 
i Mac. % 


XapaKTepHCTHKH OHHIUeHHOH T<t»K 


nponycKaHHe mejion- 

HWX paCTBOpOB, % 


CoflepiKaHHe npHMecefi, 


340 hm 


400 HM 


n-KBA 


n-TA 


1 


0.5%Pd/C H 6.1 


95.51 


98.83 


9 


3620 


2 


0.5%Ru/Ch6.1 


84.51 


96.27 


25 


520 


3 


(0.2%Ru-0.3%Pd)/CH6. 1 


93.21 


98.42 


12 


2620 


4 


0.5%Pd/CH6.1 


84.57 


96.86 


455 


729 


5 


0.5%Ru/Ch6.1 


75.78 


97.43 


851 


138 


6 


(0.2%Ru-0.3%Pd)/CH6. 1 


89.31 


98.47 


345 


524 


7 


0.5%Pd/CG-5 


66.14 


81.65 


16 


760 


8 


(0.2%Ru-0.3%Pd)/CG-5 


89.90 


95.50 


10 


3696 


9 


(0. l%Ru-0.4%Pd)/CH6. 1 


95.79 


99.15 


9 


2830 


10 


(0.3%Ru-0.2%Pd)/CH6. 1 


94.18 


98.56 


10 


1640 


11 


(0. l%Ru-0.4%Pd)/CH6. 1 


91.98 


100.00 


340 


602 


12 


(0.3%Ru-0.2%Pd)/CH6. 1 


90.82 


100.00 


336 


394 


13 


0.2%Ru/Ch6.1 


69.76 


98.16 


1265 


79 


15 


0.3%Pd/CH6.1 


77.08 


95.96 


842 


138 


16 


0.3%Pd/CH6.1 


78.22 


96.99 


772 


151 


18 


0.3%Pd/0.2%Ru/Cn6. 1 


97.03 


99.70 


1402 


197 


19 


0.3%Pd/0.2%Ru/Cn6. 1 


93.08 


100.00 


131 


914 


20 


0.2%Ru/0.3%Pd/CH6. 1 


86.52 


98.67 


446 


743 


21 


0.2%Ru/0.3%Pd/CH6. 1 


77.66 


97.51 


973 


284 


23 


0.2%Ru/0.3%Pd/CH6. 1 


77.80 


97.51 


1303 


201 


24 


0.1%Pt/0.5%Pd/CH6.1 


75.54 


97.56 


200 


689 


25 


D.l%Rh/0.5%Pd/CH6.1 


52.57 


96.30 


494 


176 


26 1 


3.5%Pd/CH6.1 


92.88 


97.17 


56 


2251 


27 ( 


).5%Pd/CH6.1 


95.00 


98.90 


83 


3662 


28 


[%Pd/C H 6.1 


89.50 


94.23 


6 


6048 


29 ; 


»%Pd/CH6.1 


100.00 


100.00 


15 


5443 


30 C 


).5%Pd/AP-B 


72.65 


94.28 


432 


235 


31 C 


).5%Pd/L-2702 


56.28 


99.00 


676 


184 


32 C 


!.5%Pd/FB-4 


59.84 


92.57 


412 


230 
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Nq 
npHMepa 


CocraB KaTajiH3aTopa, 
Mac. % 


XapaKTepHCTHKH oinmeHHofi T<I>K 


IlponycKaHHe menoq- 

HBIX paCTBOpOB, % 


Co^epacaHHe npHMecefi, 

M.A- 


340 hm 


400 HM 


n-KBA 


n-TA 


33 


0.5%Pd/KBY-l 


94.79 


94.44 


6 


1020 


34 


0.5%Pd/CG-5 


98.6 


100,00 


6 


559 


35 


(0. 1 %Pt-0.4%Pd)/CG-5 


87.57 


98.41 


18 


1200 



Ta6jiima 4. X ap aKTep h cthkh TOK, o*rameHHOH no cnoco6y b cootb ctctbhh c 
npHMepoM 37 



]S|*9 

npH- 
Mepa 


CocTaB itaTajiroaTopa, 
Mac % 


No 

14-rllvJlcl 


XapaKTepHCTHKH OHHHjeHHOH TOK 


FIponycKaHHe menon- 

HblX paCTBOpOB, % 


CoflepacaHHe 
npHMecefi, m.^;. 


340 hm 


400 HM 


n-FCKA 


TT-TA 
11 1 / \ 


1 


0 5%Pd/Cn6 1 


1 

1 


96.52 


98.85 


6 


7?4Q 








97.18 


99.52 


5 


6955 






3 


94.25 


98.35 


5 


4534 






4 


89.90 


95.92 


6 


2688 






5 


88.55 


95.63 


4 


1058 


2 


0.5%Ru/Ch6.1 


1 


89.86 


97.79 


24 


1067 






2 


88.39 


98.60 


23 


546 






3 


84.81 


100.00 


25 


269 






4 


80.46 


96.16 


23 


297 






5 


82.44 


97.12 


25 


199 


3 


(0.2%Ru-0.3%Pd)/CH6. 1 


1 


95.80 


99.17 


11 


1873 






2 


96.64 


100.00 


10 


1528 






3 


97.50 


100.00 


9 


1218 






4 


89.19 


96.25 


14 


974 






5 


84.46 


94.30 


15 


907 


6 


(0.2%Ru-0.3%Pd)/CH6. 1 


1 


93.80 


99.08 


6 


1890 






2 


92.06 


97.08 


8 


1033 






3 


90.51 


97.42 


53 


949 






4 


88.76 


97.47 


85 


1117 






5 


82.00 


97.85 


206 


1151 
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Mi 

npn- 
Mepa 


CocraB KaTaJiH3aTopa, 
Mac. /o 


H,HKJia 


XapaKTepHCTHKH OHHlHeiiHOH T<PK 


ITponycKaHHe mejion- 

HblX paCTBOpOB, % 


Co^epacaHHe 
npHMecefi, m.#. 


340 hvt 






II- 1 /\ 


7 


U.J /ojrQ/v^O-3 


1 


98 1 1 


i no oo 

i . \J\J 










2 


97 74 


i no oo 


7 


1 ^R 1 






3 


94 78 


00 OR 


1 7 


7AR 






4 


Q1 OS 


QQ 77 


^7 


RR 7 
ooZ 


Q 

O 


(U . Z / oKU-U . d /osr(l)t\^\j~Z> 


1 


9Q 97 


1O0 00 


Q 


jZ/j 






2 


90 ^0 


100 00 


/in 








3 




i on on 


*\A 


^ 1 AO 

ji4Z 






4 


Q1 1R 

Jo 


Qft 7£ 


ou 


CI 1 

->1 1 






5 






7A7 

zuz 


44 Z 


1 A 


U.3%Fa/0.2%Ru/CHO. I 


1 


Rzl 


QQ 1 R 


1 7 

1 z 


/ ZUU 






2 


QO £7 


07 ^ 


OQ 
OO 


oZOU 






3 


QA 7R 
i/4. /o 


i HA nn 
1UU.UU 


z/y 


/JO 






4 


R^ RO, 
Oj.ou 


Q^ 1 8 


ODD 


077 






5 


70 *\7 


Q*\ HA 

7J.UO 


7Q7 

Zy / 


A7T 
O /Z 


20 


0.2%Ru/0.3%Pd/CHO. 1 


1 


Q7 1^ 


i nn nn 


o 
o 


1 TA7 
1ZO / 






2 


00 R7 


i nn on 


7 1 Q 

ziy 


^71 






3 


R7 4R 


i nn nn 


R£^ 
ODD 








4 


/o.oz. 


i nn nn 


171^ 
IZlO 


/1 77 
4/ / 






5 


£R 74 




1 ^ 1 7 


31V 




U . ZyoKu/O . 3voPd/Cno . 1 


1 


06 RO 


i nn nn 


7^ 


RQQ 

077 






2 


83 RO 


Q7 1 3 




1 AR 
lOo 






3 


7S SO 


QA C\Q 


77R 


1 7/1 
1 Z4 






4 


70 4R 


7n 


R 1 A 


1 Jj 






5 


67.61 


94 70 


100^ 


7R^ 
zoo 


ZD 


A CO/ 0,4 ff~*-r~rCZ 1 

u.y/ora/Cno. 1 


1 


97.87 


100.00 


10 


2612 






2 


98.71 


100.00 


10 


2352 






3 


95.33 


100.00 


6 


361 






A 

*T 


92.26 


99.44 


72 


470 






5 


86.55 


97.88 


198 


655 


34 


0.5%Pd/CG-5 


1 


94,85 


96,84 


8 








2 


95,41 


100,00 


11 
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J\9 
npa- 
Mepa 


CocraB KaTarnraaTopa, 
Mac. % 


No 
UHKJia 


XapaKTepHCTHKH OHHOieHHOH T3>K 


IlponycKaHHe menoH- 

HfalX paCTBOpOB, % 


CoflepacaHHe 
npHMeceii, m.£. 


340 hm 


400 HM 


n-KBA 


n-TA 






3 


93,72 


98,87 


71 








4 


91,28 


97,72 


360 








5 


89,16 


97,24 


739 





Ta6jiHija 5. XapaKTepHCTHKH TOK, ontimeHHOH no cnoco6y b cootbgtctbhh c 
npHMepoM 38 (npH Hanajn>HOM coAep^caHHH n-KBA 30 000 m.a.) 



1 

npHMepa 


CocraB KaTajDoaTopa, 
Mac. % 


mnuia 


XapaKTepHCTHKH OHHmeHHOH TOK 


IlponycKaHHe mejioHHMX 

paCTBOpOB, % 


Coflepacamie 
n-KBA, M.fl. 


340 hm 


400 HM 


3 


(0.2%Ru-0.3%Pd)/CH6. 1 


1 


92,22 


97,00 


10 






2 


94,34 


98,33 


20 






3 


93,93 


97,46 


31 






4 


79,58 


93,73 


41 






5 


77,89 


93,46 


156 


34 


0.5%Pd/CG-5 


1 


97,95 


98,54 


9 






2 


91,15 


97,67 


37 






3 


88,29 


97,68 


434 






4 


72,85 


97,52 


1607 






5 


41,71 


92,83 


3447 



24 
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<DopMyjia H3o6peTeHH5i 



1. KaTajiHinqecKaa KOMno3Hi{Ha j\s\n ohhctkh Tepe(j)TajieBOH khcjiotm, 
BKJifOHaiomaa: KpncTajuiHTbi KaTajnrrHHecKH aKTHB ho ro najijiaxmi hjih najuia^HH h, 
no Kpafinefi Mepe, o^Horo Merrajuia VIII rpynnbi IlepHOflHHecKOH TaSjnnjbi 
3JieMeHTOB ? HaHeceHHbie Ha noB epxHo ctb yrjiepoAHoro MarepHajia, OTjiKHaiomaac* 
TeM, hto b KanecTBe yraepoflHoro MaTepuajia Hcnojn>3yiOT Me3onopHCTbiH 
rpa(|)HTonoAo6HbiH MaTepHan co cpe^HHM pa3MepoM Me3onop b HnrepBajie ot 40 #o 
400 A, AOJiefi Me3onop b o6meM o6-beMe nop He MeHee 0.5 n creneHbio 
rpa(|)HTonoAo6HH He MeHee 20%, b kotopom KpHcrajuiHTbi MerajuiOB pacnpeAejieHbi 
b o6i»eMe rpaHyji yrjiepoAHoro Marepnajia TaK, HTo6bi MaKCHMyMbi pacnpe,zjejieHHtf 

aKTHB HblX KOMnOHeHTOB HaXOflHJIHCb Ha paCCTO^HHH OT BHeiHHeH nOB epXHO CTH 

rpaHyjibi, cooTBercTByiomeM 1-30% ee pa^Hyca. 

2. KaTajnrnraecKaji KOMno3HLpi* no n.l, OTJinnaiomaac* TeM, hto OHa 
BKjiKD^aeT KpHcrajumTbi najuiaAHH h po^na. 

3. KaTajiHTHHecKaH KOMno3Hmra no n.l, OTJinnaiomajicji TeM, hto OHa 
BKjHonaer KpHCTajunrrbi najuiaflira h pyreHHfl. 

4. KaTajiHTHHecKaa KOMno3HipiH no n.l, OTJinnaiomaaoi TeM, hto OHa 
BKjHOHaer KpHCTajuiHTbi najiJiaflHH h njiaTHHbi. 

5. KaTajnrrHHecKaH ko Mno3 hi^hh no n.l, OTjinnaiomaHc* TeM, hto o6mee 
coAep^caHHe MerajuiOB H3MeHHercji b npe^ejiax ot 0. 1 ^o 3.0 Mac. %. 

6. KaTajiHTHHecicaa KOMno3HijHH no n.l, OTjranaiontaacji TeM, hto BecoBoe 
OTHonieHne najuiaAHa k apyrHM MeTajuiaM H3MeHHeTCH b npeaejiax ot 0. 1 #o 10.0. 

7. Cnoco6 npnroTOBjieHHa KaTajiHTHHecKofi KOMno3Hipm rjvl ohhctkh 
Tepe<J)TajieBOH khcjiotbi HaHeceHHeM KaTajnrraHecKH aicrHBHoro najuiaflira hjih 
najuiaAHa h, no KpafiHeS Mepe, oahoto H3 MerajuiOB VIII rpynnbi Ha nosepxHOCTt 
rpaHyji yrjiepo/moro HocHTejia, npa KOHTajcre yica3aHHbix rpaHyji c boahmm 
pacTBopoM cojieii najuiaaiDi hjih cojien naJuiaAH* h, no KpaHHefi Mepe, o^Horo H3 
MeTajuioB VIII rpynnbi c noJiyneHHeM np e AniecTB eHHHKa "cojib Merajuia - nopncTbifi 
yrjiepofl", b kotopom npeflniecTBeHHHK cymaT h o6pa6aTbiBaK)T BoccTaHOBirrejieM b 
ko jiHHecTB e, AocraTOHHOM fljifl BoccraHOBjieraw noBepxHOCTHbix cojiefi MeTajuioB jjo 

26 



KpHCTajiJnrroB MerajijiOB, otjihtooiuhhc* T e M , hto b KanecTBe yrjiepoflHoro 
MaTepnajia ncnojibsyioT MesonopncTbra rpa4)HTonoflo6HbiH MaTepaaji co cpe^HHM 
pasMepoM Mesonop b HHTepBajie ot 40 fl o 400 A, aonen Meaonop b o6me M o6beMe 
nop He MeHee 0.5 h creneHbio rpa<t>HTonoAo6nH He MeHee 20% c nojryHemieM 
MerajuiHHecKoro hjih 6HMerajijiHHecKoro KaTajiH3aTopa. 

8. Cnoco6 no n.7, OTmnaioimiHca TeM, mto yKa3aHHyio KaTajiHTHiecKyio 
KOMno3HUHio roTOBaT c HcnojiKJOBaHHeM oflHoro H3 cjieflyioniHx 
npeflniecTBeHHHKOB MerajijiOB: 

H 2 PdCl 4 hjih Pd(N0 3 ) 2 ; 

H 2 PdCl 4 h RuOHCl 3 hjih RuNO(N0 3 ) 3 ; 

Pd(N0 3 ) 2 h RuOHCl 3 hjih RuNO(N0 3 ) 3 . 

9. Cnoco6 no n.7, OTjmnaiomHHCH TeM, tto njia npHroTOBjieHHs yKa3aHHofi 

KaTajIHTHieCKOH KOMn03HI][HH HCnOJIb3yK)T a30THOKHCJBbie pacTBopi.i cojiefi 

najuiaaiM h/hjih pyreHHs c KOHuempaitHeH cbo6ojxhoh a30THofi KHCJioTbi ot 37 «o 
170 t/ji. 

10. Cnoco6 no n.7, OTjmqaronnoica TeM, «rro 6nMeTajuiHHecKHe 
KaTajncaTopbi roTOBjrr coBMecrHbiM HaHecemieM npenniecTBeHHHKOB MeTajuioB. 

11. Cnoco6 no n.7, OTjiHiaiomHHca TeM, hto 6HMeTajijmiecKHe 
KaTajiH3aTopbi idtobht nocjieflOBaTejibHbiM HaHeceroieM npeflmecTBeHHHKOB 
MeTajuioB. 

12. Cnoco6 ohhctkh Tepe4)TajieBog khcjiotm ot n-Kap6oKCH6eH3ajibflerajj;a b 

npHCyTCTBHH BOAOpOfla C HCnOJIb30BaHHeM KaTaJBHTHHeCKOH K0Mn03HHHH, KOTOpaH 

BKJiroiaeT KpHcrajuiHTbi KaTajiHTHnecKH aKTHBHoro najuiaflira hjih najijiaflHH h, no 
KpaHHefi Mepe, oflHoro Merajuia VIII rpynnbi IlepHOflHHecKOH Ta6jraubi ajieMeHTOB, 
HaneceHHbie Ha noBepxHocrb yraepoflHoro MaTepnajia, OTjiinaioniHHca TeM, ito b 
KanecTBe yrnepojxHoro MaTepnajia b KaTajiHTHHecKofi KOMno3HiiHH Hcnojn>3yioT 
Me3onopHCTbm rpa<J)HTonoflo6HbiH MaTepnaji co cpejjHHM pa3MepoM Me3onop b 
HHTepBajie ot 40 «o 400 A, flojiefi Meaonop b o6me M o6be M e nop He MeHee 0.5 h 
creneHbio rpa4>HTonoflo6H*i H e MeHee 20%, b kotopom KpHCTajijraTbi MerajijiOB 
pacnpeflejieHbi b o6beMe rpaHyji yrjieponHoro MaTepnajia TaK, hto6m MaKCHMyMbi 
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pacnpeaejieHH* aieraBHbix KOMnoHeHTOB HaxoAHjincb Ha paccTo^Hnn ot BHeniHeft 
noBepxHOCTH rpaHyjibi, cooTBercTByiomeM 1-30% ee paAHyca. 

13. Ciioco6 no n.12, OTjinnaiomHiic* tcm 3 hto KaTajnrrHHecica* KOMno3Hmta 
BKjnonaeT Kp Hcraji jihtbi najuia^aa h pojmx. 

14. Cnoco6 no n.12, OTjiHHaK>mHHC# tcm, hto KaTajnrraHecieax KOMno3Hima 

BKJHOHaeT KpHCTaJTJIHTM IiaJIJiaflHH H pyTeHHH. 

15. Cnoco6 no n.12, OTjniHaioiAHHai tcm, hto KaTajnmiHecKasi KOMno3nijiDi 
BKjuonaeT KpHCTajuiHTbi najuia^HH h njiaxHHbi. 

16. Cnoco6 no n.12, OTJinnaiomHHc* tcm, hto o6mee coAep^aroie MeTannoB 
b KaTajmTHHecKofi KOMno3H0[HH roMeraeroi b npcAejiax ot 0. 1 3.0 Mac. %. 

17. Cnoco6 no n.12, OTjiHHaroiijHHc* tcm, hto secoBoe OTHomeHne najuiaAna 
k flpyraM MerajuiaM b KaTajiHTHHecKofi KOMno3Hqnn H3MeHaercji b npe^ejiax ot 0.1 
AO 10.0. 

18. Cnoco6 no n.12, OTJinnaioiUHHCJi TeM, hto KotmeHTpaima n- 
Kap6oKCH6eH3ajn>AerHfla b npeAHa3HaneHHOH aji* ohhctkh Tepe^Tajieson khcjiotc 
H3MeHaerai ot 1000 ao 30 000 m.a. 
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• 




KaTannTHHecKan KOMno3i/ii4i/m, cnoco6 ee nptiroTOBneHna 
h cnoco6 omhctkh TepecfcTajieBoti kmcjiotbi 



PecfrepaT 



10 



15 



20 



25 



H306peTeHHe OTHOCHTCK K KaTaJIHTHHeCKHM KOM1103HIJHJIM mix. OHHCTKH 

Tepe4>TaneBofi khcjiotbi Ha ocHOBe MeTaiuiOB VIII rpynnti, cnocoSaM hx 
npuroTOBJieHiia h k npoueccy ohhctkh Tepe(|>TajieBOH khcjiotbi, npuro^HOH b 
ZHajibHefluieM jxnsi CHHTe3a nojiHMepOB noJiH3crepa h conojiHMepoB, HcnojiB3yeMBix b 

npOH3BO^CTBe TeKCTHJIBHBIX BOJIOKOH. 

H3o6peTeHHe pemaeT 3a#aHy co3,aaHHfl cejieKTHBHBix h cTa6HJiBHBix 
KaTajiH3aTopoB h npoueccos, b kotopbix 6bi CBipaa Tepe<J)TajieBa5i KHCJioTa c bbicokhm 
HanajiBHBiM co#ep>KaHHeM n-Kap6oKCH6eH3ajiB,aerH,zja cejieKTHBHO ra^pHpoBajiacs b 
n-TonyHjiOByio KHCJiOTy hjih/h # aeKap6oHHitHpoBajiacB b 6eH30HHyio KHCJiOTy c 
HH3KHM ocTaTOHHBiM coaepxcamieM n-Kap6oKCH6eH3ajiB,aerH,aa. 

3a^aH:a peinaeTCJi HcnojiB30BaHHeM b cnoco6e ohhctkh Tepe<J)TajieBOH 

KHCJIOTBI KaTaJIHTHHeCKOH KOMn03HIJHH, BKJHOHaiOmeH KpHCTaJIJIHTBI KaTaJIHTHHeCKH 

aKTHBHoro najuiatfH* hjih najuia^H* h, no KpaHHen Mepe, o,zuioro MeTajuia VIII 
rpynnBi ITepHO^HHCCKofi Ta6jiHijBi 3JieMeHTOB, HaHeceHHBie Ha noBepxHocTB 
yrjiepo^Horo MaTepnaJia, r^e b KanecTse yrjiepojuioro MaTepHana ncnojiB3yiOT 
Me3onopHCTBiii rpa4)HTono,ao6HBiH MaTepnaji co cpe^HHM pa3MepoM Me3onop b 
HHTCpBajic ot 40 no 400 A, £OJieft Me3onop b o6meM o6BeMe nop He MeHee 0.5 h 
cTeneHBio rpa<])HTono,ao6Ha He MeHee 20%, b kotopom KpHCTajuiHTBi MeTajuiOB 
pacnpeAeJieHBi b o6BeMe rpaHyji yrnepoAHoro MaTepHajia TaK, hto6bi MaKCHM y mbi 

pacnpe^eJieHHjl aKTHBHBIX KOMnOHeHTOB HaXO^HJIHCB Ha paCCTOJIHHH ot BHeuiHen 

noBepxHOcra rpaHyjiBi, cooTBeTCTByiomeM 1-30% ee pa^nyca. 

KaTajiHTHHecKaji KOMno3HiiHH BKJiiOHaeT KpHCTajuiHTBi najuia^Hii h pczjHfl, HJIH 
najuia^Ha h pyreHHH, hjih najuia^HJi h njiaTHHBi, oSmee coAepacaHHe MeTanjioB 
H3MeHHeTCJi b npe^ejiax ot 0.1 no 3.0 Mac.%, secoBoe oraouieHHe najuia^Hfl k apyrHM 
MeTajuiaM H3MeHJieTC$i b npeaejiax ot 0.1 %o 10.0. 
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